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PHYSICAL GEOGRAPHY. 



CHAPTER XX. 

Lakes in general — European Lakes — Northern Emope — Of the 
Pyrenees, Alps, and Italy — Lake of Tiberias and Dead Sea — 
Asiatic Lakes — Caspian — Lakes of Aral, Baikal, and of the 
Himalaya — Sacred Lakes of Manasarowar — African Lakes — 
Bahr Assal — Zambeze — Ngami — American Lakes in Canada 
— Nicaragua — Titicaca. 

The hollows formed on the surface of the earth by 
the ground sinking or rising, earthquakea, streams 
of lava, craters of extinct volcanos, the intersection 
of strata, and those that occur along the edges of the 
different formations, are generally filled with, water, 
and constitute systems of lakes, some salt and some 
fresh. Many of the former may be rem nan t§ •of an 
ancient ocean left in the depressions of its bee! as the 
waters retired when the continents were raised above 
its surface. 

Almost all lakes are fed by springs rising at the 
bottom, and they are occasionally the sources of the 
largest rivers. Some have neither tributaries nor 
outlets ; the greater number have both. The quan- 
tity of water in lakes varies with the seasons every- 
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2 PHYSICAL GEOGRAPHY. CHAP. XK 

where, especially from the melting snow on mountain. - 
chains and in high latitudes, and from periodical.^ 
rains between the tropics. Small lakes occur in 
niountain-passes, formed by water which runs int^z 
them from the surrounding peaks ; they are fre- 
quently, as in the Alps, very transparent, of a brigh* 
green or azure hue. Large lakes are common on 
table-lands, and in the valleys of mountainous coun- 
tries, but the largest are on extensive plains. The 
basin of a lake comprehends all the land drained by" 
it ; consequently it is bounded by an imaginary line 
passing through the sources of all the waters that^ 
fall into it. 

There are more lakes in high than in low latitudes, 
because evaporation is much greater in low latitudes 
than in high, and in this respect there is a great 
analogy between the northern plains of the two 
principal continents. Sheets of water of great 
beauty occur in the mountain valleys of the British 
islands, of Norway, and Sweden, countries similar 
in geological structure ; and besides these there are 
two regrons in the old world in which lakes particu- 
larly abound. One begins on the low coast of Hol- 
land, goes round the southern and eastern sides of 
the Baltic, often passing close to its shores, along the 
Gulf of Bothnia, and through the Siberian plains to 
Behring's Straits. The lakes which cover so much 
of Finland and the great lakes of Ladoga and Onega 
lie in a parallel direction ; they occupy transverse 
rents which had taken place across the palseozoic 
strata, while rising in a direction from S.W. to N.E., 
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behreen the Gulf of Finland and the Whife Sea ; 
that Elevation was, perhaps, the cause of the cavities 
MW occupied by these two seas. Ladoga is the 
br^ kke in this zone, having a surface of nearly 
lOOO square miles. It receives tributary streams, 
•Ki sends off its superfluous water by rivers, and 
ODe^ does the same ; but the multitude of small 
Mppe lakes among the Ural naountaina and in the 
tasin of the river Obi neither receive nor emit rivers, 
being for die most part mere ponds, though of great 
die, some of fresh and some of saltwater, lying close 
logeiher— a circumstance which has not been ac- 
twuted for : those on the low Siberian plains have 
ibe ame characti-r.' 

The second system of lakes in the old continent 
fcllows the zone of the mountain mass, and compre- 
ii^ia those of the Fyienees, Alps, Apeiitiine;, Aeia 
ICnor, the Caspian, the Lake Aral, together with 
llwse on the table-land and in the mountains of 
teotral Asia. 

la the Pyrenees lakes are most frequent on the 
ftwoh side ; many are at such altitudes as to be pcr- 
fttially frozen; one on Mont Perdu, 8393 feet 
titove the sea, has the appearance of an ancient 
?deanic crater. There is scarcely a valley in the i 
Wpine range and its offsets that has not a sheet of j 
ntcr, 110 doubt owing to tiie cavities formed during 
'fe elevation of the ridges, and in some instances to 

The aUt VBter lakes may puesibly tie the remains of the 
incJeal Ocean, while the hollows coutpiDing fresh vnter may 
Ik of mbsFqueut formallou. 

B 2 



4 PHYSICAL GEOGRAPHY. CHAP. XX. 

subsidence of the soil : Lake Triib, 7200 feet above 
the level of the sea, is the most elevated. There are 
more lakes on the north than on the south side of 
the Alps — the German valleys are full of them. In 
Bohemia, Gallicia, and Moravia there are no less 
than 30,000 sheets of water, besides great numbers 
throughout the Austrian empire. 

Of the principal lakes on the northern side of the 
Alps, the Lake of Geneva, or Lake Leman, is the 
largest and most beautiful from its situation, the pure 
azure of the waters, and the sublime mountains that 
surround it. Its surface, of about 240 square miles, 
is 1230 feet above the sea, and near Meillerie it is 
1012 deep. The Lake of Lucerne is 1407 feet above 
the sea, and the lakes of Brienz 1900 feet. The 
Italian Lakes are at a lower level ; the Lago Mag- 
giore has only 678 feet of absolute altitude ; they are 
larger than most of those on the north of the Alps, 
and, with the advantage of an Italian climate, sky, 
and vegetation, they surpass the others in beauty, 
though the mountains that surround them are less lofty. 

These great lakes are fed by rivers rising in the 
glaciers of the higher Alps, and many large rivers 
issue from them. In this respect they differ from 
most of the lakes in Lower Italy, some of which 
are craters of ancient volcanos, or perhaps ancient 
craters of elevation, where the earth had been swelled 
up by subterranean vapour without bursting, and 
had sunk down again into a hollow when the internal 
pressure was removed.^ 

^ The Lake of Perugia or Thrasymene is an exception. 
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la Syria, the Lake of Tiberias and the Dead £ 
lacted memorials to the Christian worhi, are situate 
ID tlie deepest cavity on the earth. The surface of 
tbe Late Tiberias is 329 feet below the level of the [ 
Mtslilerranean, surrounded by verdant plains bear- 
ing aromatic shrubs ; while tbe heavy bitter waters ■ 
of ihe Dead Sea, 1312 feet below the level of the 
Uediierranean, is a scene of indescribable desolation 
■nd solitude, encompassed by desert sands, and bleak, 
««ij, salt hills. Thus there is a difference of level 
rf983 feet in little more than 60 miles, which makes 
Ihe course of the river Jordan very rapid. The 
»tter of the Dead Sea is so at'rid from the large 
)irapartion of saline matter it contains that it irritates 
■Ik akin : it is more buoyant, and has a greater pro- 
poniun of Kah,' than any that is known except the 
mall lake of Eltousk east of the Volga. 

Tliough extensive sheets of water exist in many 
JWis of Asia Minor, especially in Bithynia, yet tlie 
ctiUBCteri«tic feature of the country, and of all tlie 
tBble-land of western Asia and the adjacent steppes, 
kthe number and magnitude of the saline lakes, A 
KIgioa of salt lakes and marshes extends at least 200 
ttilfls along the northern foot of the Taurus range, 

' It vauld appear to be completely Estarated vith salt, if It 
^Qdg, bs Elaled by the American ex pcdi lion under Lieut. 
l^i, Ibal the Eonaiting leaci brought np crystals of salt 
FMU its bottom in severol parts. Tlie extreme saltncss of the 
.Vni Sti appears to be owing to the saliferoos Girata vLich 
"•Hi ill bankB, especiBlly towards the suuth, where trae I 
T^fs of salt, IS stated in the Bible, were found projecting J 
^*Mi the saiiilstone beds, by the American survejots. • I 
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on a very elevated part of the table-land of Anatolia. 
There are also many detached lakes, some exceedingly 
saline. Fish cannot live in the lake of Toozla ; it is 
shallow, and subject to excessive evaporation. Nei- 
ther can any animal exist in the Lake of Shahee or 
Urmiahj on the confines of Persia and Armenia, 300 
miles in circumference : its water is perfectly clear, 
and contains a fourth part of its weight of saline 
matter. These lakes are fed by springs, rain, and 
melted snow, and, having no emissaries, the surplus 
water is carried off by evaporation. 

It is possible that the volcanic soil of the table- 
land may be the cause of this exuberance of salt 
water. Lake Van, a sheet of salt water 240 miles 
in circumference, is separated from the equally salt 
lake Urmiah only by a low range of hills : and there 
are many pieces of fresh water in that neighbourhood, 
possibly in similar hollows. 

Persia is singularly destitute of water ; the Lake 
of Zurrah, on the frontiers of Afghanistan, having 
an area of 1 8 square miles, is the only piece of water 
on the western part of the table-land of Iran. 

It is evident from the saline nature of the soil, 
and the shells it contains, that the plains round the 
Caspian, the Lake Aral, and the steppes, even to the 
Ural Mountains, had once formed part of the Black 
Sea ; 57,000 square miles of that country are de- 
pressed below the level of the ocean — a depression 
which extends northwards beyond the town of 
Saratov, 300 miles distant from the Caspian. The 
surface of the Caspian itself, which is 82 feet below 
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' the ocean, is its lowest part, and lias an ] 
of 140,000 square miles, nearly equal to the area 
Ireat Britain and Ireland. In Europe alone it J 

extent of 850,000 square miles, i 
^llga, ihe Ural, and other great rivers on the I 
It has DO tide, and its navigation is dangerous 1 
WHH heavy gales, especially from the sout!i-east, 
"■hieli drive the water miles over the land : a I'essel 
^VBS stranded 46 miles iulaad from the aliore. It is 
3000 feet deep in some ])arts, but is shallower to the 
Ust, where it coutains several inlands, aud where it 
I) boauded by impassable swamps maay miles broad. 
The Lake of Eltonsk, on the steppe east of (he I 
Mdga, has an area of 130 square miles, and fiimishea 
'wo-tliirds of the salt consumed in Russia. Its water 
yields 29-13 per cent, of saline matter, and from 
thia circumstance is more buoyant than any that is 
linown.' 

The Lake of Aral, which is shallow, is 117 feet 
higher than the Caspian, and lias an area of 23,300 
HlOATe milas ; it has its name from the number of ' 
nnail islands at its southern eod, Aral signifying 
" island" in the Tartar language. Neither the 
Gupian nor the Lake of Aral have any outlets, 
laough they receive large rivers ; they are salt, and, 
in common with all Ihe lakes in Persia, tliey are 
decreasing in extent, and becoming more salt, the 

' The waler of the Dead Sea contains 26'24 per ceoL of 
nline ingreilients, one of which is sulphate of magnesio. 

The wBlcr of Lake Eltucsk wntBiiiB a Bmall quantity of chlo- 

ofc^lciiuD. 
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quantity of water supplied by tributaries being less 
than that lost by evaporation. Most of the rivers 
that are tributary to the Lake of Aral are diminished ) 
by canals, that carry off water for irrigation ; for 
that reason a very small portion of the waters of the 
Oxus reaches the lake. Besides, the Russian rivet* 
yield less water than formerly from the progress of 
cultivation. The small, mountain-lake Sir-i-Kol, it^ 
the high table-land of Pamer, from whence the Oxix^ 
flows, is 15,630 feet above the sea ; consequentl3r 
there is a diflerence of level between it and the Dearf 
Sea of nearly 17,000 feet. 

The small number of lakes in the Himalaya is on0 
of the peculiarities of these mountains. The Lakeo^ 
Wuler, in the valley of Cashmere, is the only one oC 
any magnitude ; it is but 1 miles in length and 4k 
in breadth, but seems to be the residue of one that 
had filled the whole valley at some early period. 
There are many great lakes, both fresh and salt, on 
the table-land ; the annular form of Lake Palte, at 
the northern base of the Himalaya, as represented on 
maps, is unexampled ; the sacred lakes of Manasaro- 
war and of Rakas Tal, in Great Tibet, occupy a space 
of about 400 square miles, in the centre of the Hima- 
laya, between the gigantic peaks of Gurla on the 
south and of Kailas on the north ; it is from the west- 
ernmost of these lakes (which communicate with each 
other), the Cho Lagan of the Tibetians, that the 
Sutlej rises, at an elevation of 15,250 feet above the 
level of the sea. These remarkable lakes mark the 
point from around which all the great rivers rising in 



tlie nimalaya have their origin. Tibet is full of 
likes, many of which contain borax in soliitioo. As 
iDMt uf the great lakes on the table-land are in the 
. Cliiiiese territories, strangers have not had access to 
tiiem; the Koko-nor and Lake Lop seem to be very 
iuge; the latter is said to have a surface of 2187 
SfOn miles, and there are others not iuferior to it 
in the north. The lakes in the Altai are beautiful, 
Ittger and more numerous than in any other moun- 
tain-chain. They are at different elevations on the 
terraces by which the table-land descends to the fiats 
sf Siberia, and are, owiug to geological phenomena, 
twentially different from those which have produced 
lit* Cnspian and olher steppe lakes. They seem to , 
b?e been hollows formed where the axes of the I 
oSb'snt brancLes of the cliain cross, and are most 
RDiaeioiis and deepest in the eastern Alta'i. Baikal, 
the largest mountain lake, supposed to owe iL^ origin 
hi the sinking of the ground during an earthquake, 
liu an area of I4,S00 square miles, nearly equal to 
the half of Scotland. It lies buried in the form of 
t crescent, amid lofty granite mountains, wliich con- 
ititute the edge of the table-land to the south, ending 
b the desert of the Great Gobi, and in the north- 
west they gird the shore so closely tliat they dip into 
^e water in many places ; 160 rivers and Eitree 
fiJl into this salt lake, which drains a country 1 
probably [nice the size of Britain, The river 4 
Angara, which runs deep and strong tliruugh a ] 
CMvice at its eastern end, is its principal outlet, i 
is supposed to carry off but a small proportion of its | 
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water. Its surface is 1793 feet above the sea-level, 
and the climate is as severe as it is in Europe 10** 
farther north ; yet the lake does not freeze till the 
middle of December, possibly from its depth, being 
unfathomable in some places with a line of 600 feet. 

Two hundred and eighty years before the Christian 
era, the large fresh-water lake of Oitz, in Japan, was 
formed in one night, by a prodigious sinking of tb© 
ground, at the same time that one of the highest an^ 
most active volcanos in that country rose from th^ 
depths of the earth. 

Very extensive lakes occur in Africa ; ther^ 
appears to be a great number on the low lands on th^ 
east coast, in which many of the rivers from th^ 
edge of the table-land terminate. Among others 
there is the Bahr Assal (salt lake), 25 miles west of 
Tadjurra, in the country through which the Hawash 
flows, which has a depression of 570 feet below the 
level of the ocean, according to the measurement of 
Lieutenant Cristopher. Notwithstanding the arid soil 
of the southern table-land, it contains the fresh-water 
lake of N'yassi or Zambeze, one of the largest, being 
some hundred miles long; and, though narrow in 
proportion, it cannot be crossed in a boat of the 
country in less than three days, resting at night on 
an island, of which there are many. It lies between 
300 and 400 miles west from the Mozambique 
Channel, and begins 200 miles north of the town of 
Tete, which is situate on the river Zambeze, from 
whence it extends from south-east to north-west, 
possibly to within a degree or two of the equator. 



the draina^ of tlie country to the south- 
Sat, In ktiCude 20^ 20' and east lon^tiide 22° 
neirly, is situated the recently discovered Lake of 
Kgami, which has hitJierto been but imperfectly cx- 
idoml. It is supposed to be more than 70 miles long. 
A Inr^ river, the Zouaa, leaves it at its eastern es- 
IWmity, where it is 200 yards wide ; it ia supposed to 
join the Limpopo, The elevation of the lake, as deter- 
mined by its discoverers Messrs. Livingstone, Oswell, 
"id Marray, is 2825 feet above the sea.' No one 
iuovt what there may be in the unexplored regions 
"''tile Ethiopian desert ; but Abyssinia has the large 
ml beautiful lake of Dembia, situate in a spacious 
pJsin — the granary of the country — «o high above the 
^ tliat spring is perpetual, thougli witliin the tropics, 
loere are many other lakes in this great projecting 
pfomontory, so full of rivers, mountains, and foreata ; 
Bit the lowlands of Soudan and the country lying 
»!ong the base of the northern declivity of the table- 
knd is the region of AtKcan lakes, of which the 
Tchad, almost the size of an inland sea, is in the very 
Denire of the continent. Its extent, and the size 
ite basin, are unknown ; it receives many affluents 
from the high lands called the Mountains of the 
Hood, certainly all those that flow from them east of 
Bfimou, and it is supposed but not proved to be 
^ined by the Tchadda, a principal tributary of the 
Niger. Other lakes of less magnitude are known to 
Biist in these regions, and there are probably many 
more tliat are unknown. Salt-water lakes arenume- 
Geographical Society of Londim, vol. xx. g. l^. 
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rous on the northern boundaries of the great lowlandl 
deserts, and many fine sheets of fresh water are found 
in the valleys and flat terraces of the Great and 
Little Atlas. 

Fresh- water lakes are characteristic of the higher 
latitudes of both continents, but those in the old con- 
tinent sink into insignificance in comparison with the 
number and extent of those in the new. Indeed a 
very large portion of North America is covered with 
fresh water; the five principal lakes — Superior, 
Huron, Michigan, Erie, and Ontario — with some of 
their dependants, probably cover an area of 94,000 
square miles ; that of Lake Superior alone, 32,000, 
which is only 1800 square miles less than the whole 
of England. The American lakes contain more than 
half the amount of fresh water on the globe. The 
altitude of these lakes shows the slope of the conti- 
nent ; the absolute elevation of Lake Superior is 672 
feet ; Lake Huron is 30 feet lower ; Lake Erie 32 
feet lower than the Huron ; and Lake Ontario is 331 
feet below the level of Erie. The river Niagara, 
which unites the two last lakes, is 33J miles long, 
and in that distance it descends 66 feet ; it falls in 
rapids through 55 feet of that heiffht in the last half- . 
mile, but the upper part of its course is navigable. 
The height of the cascade of Niagara is 162 feet on 
the American side of the central island, and 1 1 25 
feet wide. On the Canadian side the fall is 149 feet 
high, and 2100 feet wide — the most magnificent 
sheet of falling - water known, though many are 
higher. The river St. Lawrence, which drains the 
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whole, slopes 234 feet between the bottom of the 
cascade and the sea. The bed of Lake Superior is 
300 feet, and that of Ontario 268 feet, below the sur- 
face of the Atlantic, affording another instance of 
deep indentation in the solid matter of the globe. 
Some lakes are decreasing in magnitude, though the 
contrary seems to be the case in America ; between 
the years 1825 and 1838, Ontario rose nearly seven 
feet: and, according to the American engineers, 
Lake Erie had gained several feet in the same time. 
Lake Huron is said to be the focus of peculiar elec- 
trical phenomena, as thunder is constantly heard in 
one of its bays. The lakes north of this group are 
innumerable ; the whole country, to the Arctic 
Ocean, is covered with sheets of water which emit 
rivers and streams. Lake Winnipeg, Rein-deer 
Lake, Slave Lake, and some others, may be regarded 
as the chief members of separate groups or basins, 
each embracing a wide extent of country almost un- 
known. There are also many lakes on each side of 
the Rocky Mountains ; and in Mexico there are six 
or seven lakes of considerable size, though not to be 
compared with those in North America. 

There are many sheets of water in Central 
America, though only one is of any magnitude, 
the Lake of Nicaragua, in the province of that 
name, about 100 miles from the sea, which com- 
municates with the Gulf of Mexico by the River of 
San Juan. 

In Central America the Andes are interrupted 
by plains and mere hills on the Isthmus of Tehuan- 
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tepee and of Nicaxagua, on each side of which 
there is a series of lakes and rivers, which, aided by 
canals, might form a water communication between 
the Atlantic and Pacific oceans. In the former, the 
line proposed would connect the river Guasaculco, on 
the Gulf of Mexico, with the Bay of Tehuantepec in 
the Pacific. In the Isthmus of Nicaragua, the Gulf 
of San Juan would be connected by the river of 
that name, and the chain of Lakes of Nicaragua 
and Leon, with the Bay of Realejo or the Gulf of 
Fonseca, with the Gulf of Costa Rica. Here the 
watershed is only 615 feet above the sea, and of 
easy excavation, and the lake, situate in an extensive 
plain, is deep enough for vessels of considerable 
size.* 

A range of lakes goes along the eastern base of 
the Andes, but the greater part of them are mere 
lagoons or marshes, some very large, which inundate 
the country to a great extent in the time of the 
tropical rains. There appears to be a deep hollow 
in the surface of the earth at the part where Bolivia, 
Brazil, and Paraguay meet, in which lies the Lake 
Xarayos, extending on each side of the river Para- 
guay, but, like many South American lakes, it is 
not permanent, being alternately inundated and dry, 
or a marsh. Its inundations cover 36,000 square 

* The reader is referred to a paper recently published by 
Capt. R. Fitzroy in the Journal of the Geographical Society, 
for a lucid description and review of the different projected 
canals and routes across the American isthmus, viz., by the 
Lake Nicaragua, River Guasacuelco, Panama, and by Darien. 
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miles. Salt and fresh water lakes are numerous on 
the plains of La Plata, and near the Andes in Pata- 
gonia, resembling in this respect those in high north- 
em latitudes, though on a smaller scale. 

In the elevated mountain-valleys and table-lands 
of the Andes there are many small lakes of the 
purest blue and green colours, intensely cold, some 
being near the line of perpetual congelation. They are 
generally of considerable depth. The great fresh- water 
lake of Titicaca, however, in the Bolivian Andes, has 
an area of 2225 square miles, of 60 to a degree, and 
\s more than 120 fathoms deep in many places, 
surrounded by splendid scenery. Though 12,846 
feet above the level of the Pacific, and consequently 
higher than the Peak of TeneriflTe, it contains several 
species of fish ; its shores are cultivated, producing 
corn, barley, and potatoes ; and peopled by a large 
aboriginal population, inhabiting towns and villages. 
Numerous vestiges of Peruvian civilization are every- 
where to be met with ; and in the island from which 
it derives its name, and where tradition places the 
origin of the last Inca dynasty, numerous specimens 
of Peruvian architecture still exist. It receives se- 
veral rivers from either branch of the Andes, but has 
only one exit, the river Desaguadero, the waters of 
which are lost by evaporation and infiltration in the 
sandy soil through which it flows, and in its terminal 
lake or marsh of Aullagas.^ 

» See Pentland's map of the Lake of Titicaca, 1847, pub- 
lished at the Hyd. Office. 
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The limpid transparency of the water in lakes, 
especially in mountainous countries, is remarkable ; 
minute objects are visible at the bottom through 
many fathoms of water. The vivid green tints so 
often observed in Alpine lakes may be produced by 
vegetable dyes dissolved in the water, though che- 
mical analysis has not detected them. 

Lakes, being the sources of some of the largest 
rivers, are of great importance for inland navi- 
gation as well as for irrigation ; while, by their 
constant evaporation, they maintain the supply of 
humidity in the atmosphere so essential to vegeta- 
tion, besides the embellishment a country derives 
from them. 
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Tux atmosphere completely envelops the earth to 
tba height of about 50 miles ; it bulges at tbe equa- 
tor, and is flattened at tlie poles, in consequence of 
the diurnal rotation. It is a mixture of water in an 
invisible slate and of air ; but the air is not homo- 
geneous; in 100 parts 79 are nitrogen or azotic gas, 
and ^1 of oxygen, the source of combustion and ani- 
mal heat. Besides these, tliere in a small quantity 
of carbonic acid gas, varying from 3 to 5 ten thou- 
«idtbs, wliicli is suHicient to supply all tlie vegeta- 
tiou on the earth with wood and leaves, and a very 
vol- II. c 
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minute proportion of ammoniacal gas,* No doubt 
exhalations of various kinds ascend into the air, such 
as those which produce miasmata, but they are in 
quantities too minute to be detected by chemical 
analysis, so that the atmosphere is found to be of the 
same composition at all heights above the sea hitherto 
attained.® 

The temperature of the earth's surface, and the 
phenomena of the atmosphere, depend upon the re- 
volution and rotation of the earth, which successively 
expose all the parts of it, and the air which surrounds 
it, to a perpetual variation of the gravitating forces 
of the two great luminaries, and to annual and 
diurnal vicissitudes of solar heat. Atmospheric phe- 
nomena are consequently periodical and connected with 
one another, and their harmony, and the regularity 
of the laws which govern them, become the more 

* The recent researches of Mr. Ville show that the quantity 
of ammoniacal vapoar in the air is so very minute as to exer- 
cise no influence, iis was supposed by Liebig, on vegetation. 
M. Lewy has lately found that in some situations, as at Santa 
Fe de Bogota, the proportion of carbonic acid gas varies with 
the seasons : thus in eleven months out of the twelve, the air 
contains the ordinary dose, from -jgjgg to j^^ of its volume, 
whereas in September this proportion increases to -^^^ a cir- 
cumstance quite inexplicable in the present state of meteoro- 
logy. 

'^ Professor Schoenbein of Basle attributes the peculiar 
smell, when bodies are struck by lightning, to a principle 
existing in the atmosphere, which he calls ozone, liberated 
by the decomposing action of electricit}-, and possessing the 
same electrical characters as bromine, chlorine, and iodine. 
He ascribes the luminous appearance of the ocean to the action 
of that principle on the animal matter it contains. 
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evident in proportion as the mean values of their 
vicissitudes are determined from simultaneous obser- 
vations made over widely extended tracts of the 
globe. The fickleness of the wind and weather is 
proverbial, but, as the same quantity of heat is 
annually received from the sun, and annually radi- 
ated into space, it follows that all climates on the 
earth are stable, and that their changes, like the per- 
turbations of the planets, are limited and accom- 
plished in fixed cycles, whose periods are still in 
many instances unknown. It is possible, however, 
that the earth and air may be affected by secular 
variations of temperature during the progress of the 
solar system through space, or from periodical 
changes in the sun's light and heat, similar to those 
which take place in many of the fixed stars. The 
secular variation in the moon's mean distance will no 
doubt alter the amount of her attractive force, 
though probably by a quantity inappreciable in the 
aerial tides; at all events variations arising from 
such circumstances could only become perceptible 
after many ages. 

From experiments made by M. Peltier it appears 
that, if the absolute quantity of heat annually re- 
ceived by the earth were equally dispersed over its 
surface, it would, in the course of a year, melt a 
stratum of ice 46 feet deep covering the whole 
globe. It is evident that, if so great a quantity of 
heat had been continually accumulated in the earth, 
instead of being radiated into space, it would have 
been transmitted through the surface to the poles, 

g2 
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where it would have melted the ice, and the torrid 
zone, if not the whole globe, would by this time have 
been uninhabitable. In fact, every surface absorbs 
and radiates heat at the same time, and the power of 
radiation is always equal to the power of absorption, 
for, under the same circumstances, bodies which be- 
come soon warm also cool rapidly, and the earth, as 
a whole, is under the same law as the bodies at its 
surface. 

Although part of the heat received from the sun 
in summer is radiated back again, by far the greater 
part sinks into the earth's surface, and tempers the 
severity of the winter's cold while passing through 
the atmosphere into the etherial regions. 

The power of the solar rays depends on the man- 
ner in which they fall, as may be seen from the 
difference of climates. The earth is about 3,000,000 
of miles nearer to the sun in winter than in summer, 
but the rays strike the northern hemisphere more 
obliquely in winter than in the other half of the 
year. 

Sir John Herschel has shown that the elliptical 
form of the earth's orbit has but a trifling share in 
producing the variation of temperature corresponding 
to the difference of seasons. For although in one 
half of its orbit the earth is nearer the sun than in 
the other half, its motion is so much more rapid in 
the former than in the latter, that it is exposed for a 
shorter time to the sun's influence ; thus a compensa- 
tion takes place, and an equal distribution of light 
and heat is accorded to both hemispheres. 
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But no account of the present position of the 
Nrtli'i orbit, the direct heating power of the sun in 
Wminer is greater by one fifleenth of its whole iii- 
tWHiy in the southern than in the northern heiui- 
tplurp. in equal latitudes and under equal circum- 
ituces of exjiosure ; for that reason the sufferings of 
Intellers in the southern deserls are much more in- 
ttlemble than in the northern. In the account of 
lIlG exploring espedition into the interior of Aus- 
tralia, Captain Sturt mentions timt " the g^roiind 
>is Edmost a molten surface, and if a match occi- 
dralally fell on it, it immediately ignited." Sir John 
Henchel has observed the temperature of the sur- 
SiKe §oil in South Africa as high aa 159° Fah- 
reahdt.' 

Diumal variations of heal are perceptible only to 
■ nnall distance below the surface of the ground, 
because the earth is a bad conductor ; the annual in- 
fluence of the sun penetrates much farther. At the 
(■luUor, where the heat ia greatest, it descends deeper 
ttan elsewliere, with a diminishing intensity, but 
lisrej and everywhere throughout the globe, there is 
* stratum, at a depth varying from 40 to 100 feet 
wow the surface of the gTound, where the teiiipera- 
fiire never varies, and is nearly the same with the 
Bean temperature of the country over it. This zone, 
Biuffected by the sun's heat from above, or by the 
lOterual heat from below, serves as an origin wheuce 
ikn etleeta of solar heat are estimated on one hand, | 
tod the internal (emperature of the globe on the. 
Sir J. Herschel's Outlines of Astronouiy, p. 213, \%1^. 
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Other. Below it the heat of the earth iDcreases, as 
already mentioned, at the rate of one degree of 
Fahrenheit's thermometer for every 50 or 60 feet of 
perpendicular depth ; were it to continue increasing 
at that rate, every substance would be in a state of 
fusion at the depth of 21 miles; hitherto, however, 
the experiments in mines and Artesian wells, whence 
the earth's temperature below the constant stratum 
is ascertained, have not been extended below 1700 
feet.i 

^ The protuberant matter at the earth's equator occasions a 
natation in the lunar orbit, and the action of the sun and 
moon on that protuberant matter produces those inequalities 
in the earth's rotation known as the Luni-Solar Nutation and 
Precession : (See Connection of Physical Sciences, sections 5 
and 11.) These inequalities have been computed on the 
hypothesis of the earth being a solid mass. Mr. Hopkins has 
found that the result would be the same if the earth consisted 
of a solid shell, enclosing a nucleus of liqmd fire, provided the 
shell were from 800 to 1000 miles in thickness. According 
to the actual increase of internal beat, the earth must be in 
fusion at the depth of twenty-one miles, a circumstance equally 
inconsistent with the preceding result, and with the amount 
of precession. However, the temperature at which fusion 
takes place is probably different at different depths on account 
of the enormous pressure (see Connexion of Phys. Sciences, 
p. 83). Now Mr. Hopkins has recently shown, that if the 
pressure has no effect in increasing the temperature of fusion, 
the existing temperature cannot be due to original central 
heat ; but if it does affect it, then, along with the increasing 
tendency of heat to prevent solidification as the depth increases, 
there would be an increasing tendency to promote it, by ren- 
dering the mass fusible at a higher temperature. According 
as one or other of these tendencies predominates, different 
cases occur, consequentiy the internal state of the globe may 
be determined by experiments on the effect of high pressure 
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Ide Beaumont has estimated by the theory of 
from the observations of M. Arago, that 
itity of central heat whicii reaches the sur- 
the earlli is capable, in the course of a year, 
ing a shell of ice covering the globe a quarter 
ich thick.' 

superficial temperature of the earth is great at 
ttor, it decreases gradually towards the poles, 
■ ui etact mean between the two at the 45th pa- 
of latitude ; but a multitude of causes disturb 
■flife law even between the tropics. It is affected chiefly 
bj the unequal distribution of land and water, by 
the height above the sea, by the nature of the soil, 
and by v^elation, so that a line drawn on a map 
Ihruugh all ihe places where the mean temperature 
of ilie earth is [lie same would be very far from eo- 
laddlng with the parallels of latilude, but would 
■pproximate more to them near tlie equator. Be- 
t*een the tropics the temperature of the eartli's sur- 
we ta greater in the interior of continents than on 

V" Bk temperature of fusion. Were the earth eompOGed of a 
Mild ihell filled with fluid matter, the lava vould staad at 
^aame height in all volcanos, which it does uut; and Ihe 
*"«! wonld happen if the globe hud a solid nueleaa from 
^ pressurii, and a solid crust from refrigeration, with mat- 
Iw between, which is one of the possible cases arising from 
to. HopkinB'a investigalion. He shows, however, thai from 
'•tola circumstancea the solid nucleus and the solid crosl 
Bbj be HI united at intervale as to divide the molten matter 
Wo basins or seas of lava, which maybe at different levels 
below the surface, ■ atate that agrees better than any other 
viththe phenomena of volcanos. I 

' Aanalei des Sciences Geologiques, par M. Bivi^tc, \.&\2. ' 
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the sea-coasts and islands, and in the interior of 
Africa it is greater than in any other part of the 
globe. 

Temperature depends upon the property all bodies 
possess, more or less, of perpetually absorbing and 
emitting or radiating heat. When the interchange 
is equal, the temperature of a substance remains the 
same; but when the radiation exceeds the absorption, 
it becomes colder, and vice versd. The tempera- 
ture of the air is certainly raised by the pEissage of 
the solar heat through it, because it absorbs one- 
third of it before reaching the earth, but it is chiefly 
warmed by heat transmitted and radiated from the 
earth. The radiation is abundant when the sky is 
still, clear, and blue, but clouds intercept it ; so that a 
thermometer rises in cloudy weather, and sinks when 
the air becomes clear and calm ; even a slight mist 
diminishes radiation from the earth, because it re- 
turns as much heat as it receives. The temperature 
of the air is subject to such irregularities firom these 
circumstances, and from the difference in the radi- 
ating powers of the bodies at the surface of the globe, 
that it is necessary to find, by experiment, the mean 
or average warmth of the day, month, and year, at a 
great variety of places, in order to have a standard 
by which the temperature in different parallels of 
latitude may be compared. 

The mean diurnal temperature of the air, at any 
place, is equal to half the sum of the greatest and 
least heights of the thermometer during 24 hours, 
and, as the height of the thermometer is twice in the 
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K of that time equal to the mean temperature o 

« of observation, it might seem easy to obtain | 
ibie ; yet that is not the ca^e, for a small er 
ervatiou produces a very great error in such J 
! quantities, so that accuracy can only ba I 
d from the average of a great number of iib* ] 
iKioDs, by which the errors, sumetimes iu excess 
in defect, neutralize or balance each 
The mean value of quantities is a powerful 
p the imperfections of our nature in arriving at 
■ In physical inquiries, and in none more than in j 
c phenomena: almost all the certain kuow- 
1 has acquired with regard to the density I 
d temperature of the air, winds, rain, &c., has been I 
teqnired by that method. 

The mean temperature of any one month at the 1 
ame place differs from one year to another, but the I 
mean temperature of the whole year remains nearly [ 
the same, especially when the average of 10 or 
jean is taken : for although the temperature in any 
poe place may be subject to very great variations, 
jet it never deviates more than a few degrees from 
iU mean state.' 
The motion of the sun in the ecliptic oeoasiona I 



I The mean of any namber of oneqiml qtiatitilies is equal 
b ibeir sum divided b; their namber : thus Ihe menu tem- 
pmture of the air si any place during a year ie equal to the 
■Dm of the mean temperamre of each month divided by 
Tliii method, however, willouly give an approsiniBte value: 
mean annual tttmperatnre at any 
e acctintely, Ihe mean of a number of years must 




I 
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perpetual variations in the length of the day, and in 
the direction of his rays with regard to the earth ; 
yet, as the cause is periodic, the mean annual tempe- 
rature from the sun's motion alone must be con- 
stant in each parallel of latitude. For it is erident 
that the accumulation of heat in the long days in 
summer, which is but little diminished by radiation 
during the short nights, is balanced by the small 
quantity of heat received during the short days of 
winter and its radiation in the long frosty and clear 
nights.* Were the globe everywhere on a level 
with the surface of the sea, and of uniform substance, 
so as to absorb and radiate heat equally, the mean 
heat of the sun would be regularly distributed over 
its surface in zones of equal annual temperature 
parallel to the equator, and would decrease r^ularly 
to each pole. The distribution of heat, however, in 
the same parallel is very irregular in all latitudes, 
even between the tropics, from the inequalities in 
the level and nature of the surface of the earth, so 
that lines drawn on a map through all places having 

' The wannest time of the day is between two and three in 
the afternoon ; the coldest, shortly before sunrise ; but on 
mountain tops, where there is little radiation from the ground, 
the time of greatest warmth depends on the direct rays of the 
sun, and is therefore a little before noon. The maximum 
annual temperature occurs about the middle of July in the 
northern hemisphere, the least is in January, so that the for- 
mer takes place some time after the summer solstice, because 
the earth absorbs more heat than it radiates during that in- 
terval, and for the contrary reason the greatest cold is some 
time after the winter solstice ; the mean takes place in April 
and October. 
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e mean annual temperature are nearly parallel 1 
to tlie equator only betwet^n the tropics : in all other ' 
latitudes tliey deviate gnjatly from it, and from one 
another.' Radiation is the principal modifying cause J 
of temperature ; hence the heat of the air is most 1 
powerfully modified by the oeean, which occupies I 
three times as much of the surface of the globe a» I 
the land, and is more uniform in its surface, and also I 
in its radiating power. On the land the difference J 
in the radiating force of the mountains and table- I 
lands from that of the plains — of deserts from I 
grounds covered with rich v^etation — of wet land | 
from dry, are the most general causes of 
tton : the local causes of irregularity are beyond 
enumeration. 

There are two points in the northern hemisphere, ' 
both in the !jOth parallel of latitude, where the cold I 
a more intense than in any otlier part of the globe 1 
with which we are acquaiuted. One north of Canads,< \ 
in 100" W. long, has a mean temperature of - 
of Fahrenheit ; while at the Siberian point, in 95° E. ' 
long., the mean temperature of the air is + 1° ; 
•equently it is four and a half degrees warmer than ' 
that north of Canada — a difference that has an intla- 
ence even to the equator, where the mean temperature 
of the air is different in different longitudes. Sir 
I>B.vi<l Brewster has computed that the mean tempe- 
nUure of the North Pole of the earth's rotation is not 

' Liuaj drava en n map or glube through nil ptaue! 
ihe mean anniml tempefBtare u the same are isothbriuHtliJ 
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under 5° of Fahrenheit, and may be even 1 7°, sup- 
posing the ocean to extend so far ; but M. Arago's 
estimate on the hypothesis of there being land at the 
North Pole makes the cold much greater, for land 
increases the cold by abstracting heat from the air in 
high latitudes, and augments the heat by radiation in 
low latitudes. 

The line of the maximum temperature of the at- 
mosphere, or the atmospheric thermal equator, which 
cuts the terrestrial equator in the meridians of Ota- 
heite and Singapore, passes through the Pacific in its 
southern course, and through the Atlantic in its 
northern, has a mean temperature of 83°'84 of Fah- 
renheit. But by the comparison of many observations 
the mean equatorial temperature of the air is 82^*94 
in Asia, 85°* 10 in Africa, and 80°'96 in America : 
thus it appears that tropical Africa is the hottest 
region on earth. Moreover, the atmosphere in the 
tropical zone of the Pacific, when free from currents, 
is two degrees and a quarter warmer than the corre- 
sponding zone in the Atlantic, which is 82°*40. 
Local circumstances increase both heat and cold im- 
mensely ; in the Nubian Desert, for example, the heat 
has been 150° of Fahrenheit in the sun, and 130^ in 
the shade. Perhaps the greatest degree of heat on 
record was that experienced by Captain Griffiths 
near the Euphrates, where the thermometer stood at 
156^ in the sun, and 132^ in the shade. In Decem- 
ber, 1738, at Kiringa, in Siberia, Gmelin the elder 
experienced cold of 120** ; the gentlest breeze 
would have rendered that cold fatal by the rapid ab- 
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straction of heat from the body. — (Dr. Tliomson's ■ 
Introduction to Meteorology.) 

On account of the great extent of ocean, the I 
JBOthernia] lines in the soiithero liemisphere coincide ' 
more nearly with the parallels of latitude than in 
the northern. In tlie Antarctic Ocean the only 
flexure is occasioned by the cold of the south polar 
current, which flows aluug the western coast of the 
American continent. In the northern hemisphere 
the predominance of land and its frequent alterna- ] 
tions with water, the prevalence of particular winds, I 
irregularities of (he surface, and the difference in the I 
temperature of the points of niaxiuium cold, cause I 
the isothermal lines to deviate more from the parallels J 
of latitude. They make two deep bends northward, 
one In th«^ Nortiiem Atlantic and another in the north- I 
east of America, and at last they separate into two 1 
parts, and encircle the points of maximum cold. 

Professor Dove has discovered that, in consa- 1 
quence of the excess of land in the northera henii- 1 
iphere, aiid the difference in the effect produced by I 
the sun's heat according as it falls on a solid or liquid [ 
mr&ce, there is au annual variation in the agg: 
mean temperature at the surface of the earth, whose M 
maximum takes place during the sun's northen)<| 
declination, and its minimum during its southern.' 



' For e^nmple, Professor Dove has found that (he n 
twnperatnri! of Dewmber, Jauuary, and Febrnary, at Toronto] 
ID C&aada, added to the mean temperalnre of the same m 
Bt Hobari Town in Von Diemen's Land, exceeds ilie ei 
the mean temperature of Jmie, Joiy, and Aagiisl,Ut^H 
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Places having the same mean annual temperature, 
often differ materially in climate : in some the win- 
ters are mild and the summers cool, whereas in 
others the extremes of heat and cold prevail : Eng- 
land is an example of the first ; Quebec, St. Peters- 
burgh, and the Arctic regions are instances of the 
second. The solar heat penetrates more abundantly 
and deeper into the sea than into the land ; in winter 
it preserves a considerable portion of that which it 
receives in summer, and from its saltness does not 
freeze so soon as fresh water ; hence the ocean is not 
liable to the same changes of temperature as the 
land, and by imparting its heat to the winds it dimi- 
nishes the severity of the climate on the coasts and 
in islands, which are never subject to such extremes 
of heat and cold as are experienced in the interior of 
continents. The difference between the influence of 
sea and land is strikingly exemplified in the high 
latitudes of the two hemispheres. In consequence 
of the unbounded extent of the ocean in the south, 
the air is so mild and moist that a rich vegetation 
covers the ground, while in the corresponding lati- 
tudes in the north the country is barren from the 
excess of land towards the Polar Ocean, which 
renders the air dry and cold. A superabundance of 
land in the equatorial regions, on the contrary, raises 
the temperature, while the sea tempers it. 

places, added together, by 22°- 7 of Fahrenheit. Similar 
results, though varying in amount, were obtained for many 
corresponding places in the two hemispheres, which establishes 
the law given in the text. 



Professor Dove lias shown from a, comparison of 
obBervations that northern and central Asia have 
what may be termed a true continental climate both 
in summer and in winter- — that is to say, a hot 
summer and cold winter; that Europe has a true 
insular or sea climate in both seasons, the eummeia 
being cool and tlie winters mild ; and that in North 
America the climate is inclined to be continental in 
winter, and insular in summer. The extremes of 
temperature in the year are greater in central Asia 
than in North America, and greater in Nortli Ame- 
rica than in Europe, and that difference increases 
everywhere with the latitude. In Guiana within 
the tropici^ the ditference between the hottest and 
coldest mouths in the year is 2^'3 of Fahreuheit, in 
the temperate aone ii is about 60', and at Y&kutsk 
in Siberia 114''4. Even in places which have the 
same latitude as In northern Asia, compared witli 
others in Europe or North America, the diversity is 
very great. At Quebec the summers are as warm 
as those in Paris, and grapes sometimes ripen in the 
open air, yet the winters are as severe as those in St. 
Petersburg. In sliort, lines drawn on a map through 
places having the same mean summer or winter tem- 
perature are neither parallel to one another, to the 
isothermal or geothermal lines, atid tliey differ still 
more from the parallels of latituile.' 

■ In tbe eame nmnDer as isolheruial lines are sappased to 
put through all parts of the globe where tbe mean teiiipe- 
ntare of the uir is the ame, so tiie iscgeo thermal lines are 
ra^pOB^il lo pass through all places nhere the me&u VwuX c^ 
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ObservaticMis tend to prove that all the climates 
on the earth are, and have remained so from the 
remotest historical periods^ stable; and that their 
vicissitudes are only oscillations of greater or less 
extent, which vanish in the mean annual temperature 
of a sufficient number of years. There may be a 
succession of cold summers and mild winters, but in 
some other country the contrary takes place ; the 
distribution of heat may vary from a variety of cir- 
cumstances, but the absolute quantity gained and lost 
by the whole earth in the course of a year is invari- 
ably the same.^ 

the ground is the same : the isothermal lines are supposed to 
be drawn through all places having the same mean summer 
temperature; and the isochimenal lines pass through all 
places where the mean winter temperature is the same. The 
practice of representing to the eye these lines on a map or 
terrestrial globe is of the greatest use in following and under- 
standing the complicated phenomena of temperature and 
magnetism. 

1 According to the researches of M. Arago, the climate of 
France has not altered since a century before the Christian 
era, that is, in a period of two thousand years ; and M. Dureau 
de la Malle has arrived at the conclusion that the climate of 
Italy has not varied from the time of Cato the Censor, who 
died 147 years before Christ, and the present time, or in 20 
centuries, by comparing the times of ripening of different 
vegetables and plants, the periods of the vintage, and of the 
harvest, as given in the writings of Varro, Columella, &c., 
with the ripenings and harvests as they take place at present, 
and in the same localities. — Dureau de la Malle sur la Clima- 
tologie &c., ritalie, &c., Paris, 1850, 8vo. It has been estab- 
lished by actual observation of the thermometer, that the 
climate of central Italy has not varied since the time of 
Galileo, 220 years ago. 
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Since the air receives ila wariutli chiefly froni the 
earth, its temperature diminishes with the height so 
rapidly, that at a very small elevation the cold be- 
co'iies excessive, as the perpetual saow on the moun- 
tain-tops clearly shows. Besides, as tlie wamx air 
ascends it expands, and its capacity for heat being' 
increased more becomes latent, wtiich gradually 
diminishes the sensible heat shown by tlie tliermo- 
roeter : the decrease iu at the rate of a degree of 
Fahrenheit's thermometer for every 334 feet. By 
computations founded on the capacity of the air fur 
heat, and absorption of the solar light in the atmos- 
phere, M. Fourier has estimated the temperature 
of the ethereal regions to be — 50° of Falireuheit, 
while M. Pouillet estimates it at — 220" from direct 
experiments ou the radiation of terrestrial heat into 
a clear blue sky during the night. 

The atmosphere, being a heavy and elastic fluid, i 
(letreosea in density upwards, according to a determi- 
jiate law, so rapidly, that three-fourths of the whole ] 
air it contains are within four miles of the earth, 
and all tlie phenomena perceptible to us^as clouds, 
rsda, snow, and thunder — occur within that limit. 
The air even on the fops of mountains is so rare as 
to diminisii the intensity of sound, to atfect respira- 
tion, and to occasion a loss of muscular strength in 
man and animals.' 

' If the heights above the farth increaBe bj- eqaal qunn- 
tiliet, UB a foot or a mile, the deusities of the strata of air, or 
ibe bnghls of the barometer vhich are proportioual to theul,, 
will decrease in geometrical progreeEiou ; for eiample, if the 1 

TOI- I 
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Since the space in the top of the tube of a baro- 
meter is a vacuum, the column of mercury is sus- 
pended in the tube by the pressure of the atmosphere 
on the surface of the mercury in the cistern : hence 
every variation. in the density or height of the atmos- 
phere occasions a corresponding rise or fall in the 
barometric column. The actual mean pressure of 
the atmosphere at the level of the sea is 15 pounds 
on the square inch ; hence the pressure on the whole 
earth is enormous. 

The decrease in the density of the air affords an 
accurate method of finding the height of mountains 
above the level of the sea, which would be very 
simple, were it not for changes of temperature which 
alter the density and interfere with the regularity of 
the law of its decrease. But as the heat of the air, 
as before stated, diminishes with the height above 
the earth at the rate of one degree of Fahrenheit's 
thermometer for every 334 feet, tables are con- 
structed by the aid of which heights may be deter- 
mined with great accuracy. In consequence also of 
diminished pressure water boils at a lower tem- 
perature on mountain-tops than at the level of the 
sea, which affords another method of ascertaining 
heights. ^ 

height of the barometer at the level of the sea be 29*922 
inches, it will be 14*961 inches at the height of 18,000 feet, 
or one-half as great ; it will be one- fourth as great at the 
height of 36,000 feet, one-eighth at the height of 54,000 feet, 
and so on. 

^ A very ingenious little instrument, called the Aneroid 
Barometer, has been lately invented in France; which, at 
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y the annual and diurnal revolutions of (he eartb, 
h oolumn of air is alternately exposed to the heat 
I cold of summer and winter, of day and tiight, 
I also to variations iu the attraction of the sun 
and moon, n-hidi disturb its equilibrium, and pro- 
dtice tides similar to those in the ocean. Those pro- 
duced by the moon ebb and flow twice during a 
lunation, anil diurnal variations in the barometer, to 
a very small amount, are also due to the moon's 
attraction.' The annual undulatious occasioned fay the 

the ttaae time that it fonna an exaet and verj portable leea- 
l^r-glass in the common acceptation of that term, niaj be 
emplojed with considerable accuracy in ascertaining differ- 
ences of Itve!. Although not to be compared, aa an instru- 
ment of precision, vith the ordiuarj mercurial barometer, it 
U iofiilitfly more portable, and giTea with prompliludi and 
accuracy small diSerences of pressure ; it will bu found, under 
proper precautions, and comparison from time to time with 
the mercurisl barometer, a most useful companion to the 
traveller in monntaiu districts. 

A friend of the anther's has recently tested it in the latter 
respect on some of our railways, and fomid thai obeervationB 
made with it carefully, will give, on a line of 200 miles in 
extent {on the Gri.'at Western Railway, for justance, between 
London and Plymouth), the relatiye IctcIs of the diflerent 
Mstious within a very few feet. The obeervalions can be made 
in ft couple of minutes. The gentleman in questiou vrites to 
D«, that be cousiderE the Aueroid Barometer will prove a very 
oiefbl instrument to the genlogical and the botanical traveller. 

See, fnr a description of this instrument, a pamplUec re- 
cently published at 84, Scraud, by Mr. E. J. Dent, on the Con- 
firuction and Uses of the Aneroid Barometer. London, 1S49. 

' The moan's orbit is very mncb elongated, so that her 
dUtiuice from the earth varies considerably, aud coosequmtly 
e force, Moreover her ailraclion varies with 
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sun Lave their greatest altitudes at the equinoxes, and 
their least at the solstices, and the diurnal variations 
in the height of the barometer, which accomplish 
their rise and &I1 twice in 24 hours, are chiefly due 
to the effects of temperature on the dry air and 
moisture of the atmosphere, which, according to Mr. 
Dove*s discoveries, produce independent pressures 
upon the mercurial column. 

A quantity of vapour is continually raised by the 
heat of the sun from the surface of the globe, which 
mixes in an invisible state with the dry air or gaseous 
part of the atmosphere. It is most abundant in the 
torrid zone, and, like the heat on which it depends, 
varies with the latitude, the season of the year, the 
time of the day, the elevation above the sea, and 
also with the nature of the soil, the land, and the 
Wc4.ter. There is no chemical combination between 
the aerial and aqueous atmospheres, they are merely 
mixed ; and the diurnal variations arise from the 
superposition of two distinct diurnal oscillations, each 
going through its complete period in 24 hours ; one 
taking place in the aerial atmosphere from the alter- 
nate heating and cooling of the air, which produce 
a flux and reflux over the point of observation ; the 

the rotation of the earth, which brings her twice in 24 hours 
in the meridian of any place, once in the superior and once 
in the inferior meridian ; but her action on the atmosphere is 
much inferior to that of the heat of the sun. The ampHtnde 
of the diurnal •variation due to the action of the sun and moon 
is about 0* 1043 of an inch at the equator, and diminishes to 
0*015 towards the poles, the change taking place, according 
to Professor J. Forbes, m 64° 8' of latitude. 
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TSing from the aqueous atmosphere, owing to 
the alternate production and destruction of vapour 
by the lieat of the liay and the cold of tlie night. 
The diurnal variations of the vapour have their maxi- 
mum at or near the hottest hour of the day, and their 
minimum at or near the coldest, which is esactly 
the converse of the diurnal variations of the dry air. 
Op the whole there are two mauima and two minima 
hMgbts of the barometer in the course of 24 Lours 
from the combinations of these, but in the interior of 
continents far from water, where the air is very dry, 
there ought to be one maximum and one minimum 
dming that period according to ihis theory. That 
spears to he actually the case in twime parts of 
Asiatic Siberia, at Prague in Europe, at Toronto in 
Upper Canada, and in some places between tlie 
tropica. 

Between the tropics the barometer attains its 
greatest lieight at nine or half-past nine in the morn- 
ing i it then sinks till four in the afternoon, after 
which it again rises and attains a second maximum 
at haJf-past ten or eleven in the evening ; it ihen 
b^ins to iail till it reaches a second time its lowest 
ptnnt at four in the morning. The difference in the 
hnght is 0-117 of an inch, which gradually decreases 
aorth and south. Baron Humboldt mentions that 
the diurnal varialious of the barometric pressure are 
N regiUar between the tropica, that the hour of the 
dty may be inferred from tlie height of ihe mercury 
to within lifteen or sixteen minutes, and that it in 
undisturbed by storm, temptst, ruin, or earthquake, 
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both on the coasts and at altitudes 13,000 feet above 
them. The mean height of the barometer between 
the tropics at the level of the sea is 30 inches with 
very little fluctuation, but, owing to the ascending 
currents of air from the heat of the earth, it is less 
under the equator than in tlie temperate zones. It 
attains a maximum in western Europe between the 
parallels of 40** and 45** ; in the North Atlantic the 
maximum is about the 30th parallel, and in the 
southern part of that ocean it is near the tropic of 
Capricorn ; the amplitude of the oscillations decreases 
from the tropics to about the 70th parallel, where 
the diurnal variations cease. They are affected by 
the seasons, being greatest in smnmer and least in 
winter. It appears also that the fluctuations are the 
reverse on mountain-tops from what they are on the 
plains, and probably at a certain height they would 
cease altogether.^ It is a singular fact, discovered 
during Sir James C. Ross's last voyage, that the 
mean height of the barometer is an inch lower 
throughout the Antarctic Ocean and at Cape Horn 
than it is at the Cape of Good Hope or Valparaiso: 
that difference in the pressure of the atmosphere is 
probably connected with the perpetual gales off the 

1 Mr. Pentland lias, however, found within the tropics, in 
the Peru-Bolivian Andes, at elevations between 11,000 and 
14,000 feet, the horary oscillations of the barometer as regalar, 
and nearly as extensive, as on the level of the sea in the same 
latitude; they have also been found to observe the same 
regularity at still more elevated stations in the Himalaya, 
although the extent of the oscillation was less, owing posdbly 
to the extra tropical position of that region. 



mity of South America. M. Erman observed a 
tntnilor depression near the Sea of Okhotsl( in eastern 
Siberia. 

Besides the small horary undulatioDS, there are 
vast waveii moving; over the oceans and continents in 
sqtarate and independent systems, being confined to 
local yet very extensive districts, probably occasioned 
hy long-continued rains or dry weafJier over wide 
tracts of country. By numerous barometrical ob- 
Hervatious made simultaneously in both hemispheres. 
the courses of several Jiave been traced, some of 
which take 24, others 36 hours, to accomplish their 
ri«e and fall. One especially of these vast barometric 
waves, many hundreds of miles in breadth, has been 
traced over tlie greater part of Europe, and not its 
breadth only, but also the direction of its front and 
its velocity have been clearly ascertained. Tlie 
coarse of an iher v.a e lias been made out from the 
Cape of G Ml 1 Hope tl rough many intermediate sta- 
tions, to tl e observatory at Toronto in Canada. 
Since even u idulat on has its perfect effect inde- 
pendently of the oli er each one is niarked by a 
change m the barometer, and this is beautifiilly 
illustrated by curvefi lines on paper, cnnstructed 
from a series of observations. Tlie general fnrm of 
the curve shows the course of the principal wave, 
while small tmdulaiions in its outline mark the inaK- 
iinaand minima of the minor oscillations. Although, 
like all other waves, tUese in tlie atmosphere are but 
waving forms, in which there is no transfer of air, 
vet winds arise from tliem like tide-streams in tlie 
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ocean, and Sir John Hersehel is of opinion that the 
crossing of two of these vast aerial waves, coming in 
different directions, may generate at the point of 
intersection those tremendous revolving storms, or 
hurricanes, which spread desolation far and wide. 

The air expands and becomes lighter with heat, 
contracts and becomes heavier with cold, and, as 
there are 82 d^rees of difference between the equa- 
torial and polar temperature, the light warm air at 
the equator is constantly ascending to the upper 
regions of the atmosphere, and flowing north and 
south to the poles, from whence the cold, heavy air 
rushes along the surface of the earth to supply its 
place between tiie tropics, for the same tendency to 
restore equilibrium exists in air as in otlier fluids.^ 
These two superficial currents, which have no rota- 
tory motion when they reach and leave the poles, 

' Clouds carried by the upper currents are frequently seen 
flying in a contrary direction to those nearer to the earth, and 
volcanic ashes have been carried to a distance of several hun- 
dred miles, when the trade winds below were blowing in an 
opposite direction. In January, 1839. Mr. Pentland collected 
volcanic ashes at nearly midway between the African and 
American continents, between lat. 10° and 14° N. lat., in the 
Atlantic Ocean, and which were evidently brought by the 
upper currents in a direction opposite to that of the then pre- 
vailing E.N.E. trade wind, and probably from some of the 
active volcanos of central America. It is a well known fact, 
that the constant trade-winds have only a limited vertical 
extent, and that at a certain elevation, on the top of the Peak 
of Teneriffe, for instance, the wind blows in an entirely 
contrary direction from that prevailing at the same time at the 
level of the sea in the same island. 
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e deflected from their meridional paths by frictiou 
from the coatiniially increasing velocity of the 
earth's rotation, a^ they approach the tropica ; 
and, as they revolve slower thuii the corresponding 
parts of the earth at which they arrive, the bodies 
on its surface strike against them with the excess of 
their velotity, so that the wind appears to a person 
who tliinka himself at rest, to blow in a direction 
contrary to that uf the earth's rotation. For tliat 
reason the current from the north pole becomes a 
north-east wind before arriving at the tropic of 
Cancer, and that from the south pole becomes a 
soutli-east wind before it comes to the tropic of 
Capricorn, their limit being about the 28th parallel 
of latitude on each side of the equator. In fact the 
ilifference of temperature puts the air in motion, and 
the direction of the resulting wind, at every place, 
depends upon the difference between the rotatory 
motion of the wind aiid the rotatory motion of the 
eartii — the whole theory of the winds depends upon 
tliese circumstances. 

Near the equator the trade-winds, north and south 
of it, so completely neutralize each other, tliat &r at 
sea a. candle bums without Hickering. This zone of 
calms and light breezes, known as the Variablef, 
which bus a breadth of about five degrees and a half, 
Is subject to heavy rains and violent thundcr-ttorms. 
On account of the unequal distribution of land and 
^nter in the northern and southern liPiiiispheres, tlie 
BHtrial equator is not the line nf greatest heat, 
refore the centre of the zone m qne^ition does not 



42 PHYSICAL OEOGEAPHY. CHAP. XXI. 

coincide with it, but runs along the sixth parallel of 
north latitude ; however, it changes in position and 
extent with the declination of the sun, but never 
extends south of the equinoctial line. 

Though the trade winds extend to the 28th de- 
gree on each side of the equator, their limits vary 
considerably in different parts of the ocean, rao\dng 
two or three degrees to the north or south, accord- 
ing to the position of the sun ; and in the Atlantic 
the north -east trade- wind is less steady Uian the 
south-east.* These perennial winds are known by 
recent observation to be less uniform in the Pacific 
than in the Atlantic ; they only blow permanently 
over that portion between the Galapagos Archi- 
pelago, off the coast of America, and the Marquesas. 
In the Indian Ocean the south-east trade-wind blows 
from a few degrees east of Madagascar to the coast 
of Australia, between 10' and 28° S. lat. The 
trade-winds are onlv constant far from land, because 
continents and islands intercept them, and change 
their course. On that account the numerous groups 
of islands westward from the Marquesas change \he 

* Lieutenant Maury, of the United States* navy, is led to 
believe that there is a region within the limit of the N.E. 
trade- winds, in the Atlantic, m which the prevailing winds 
are from the south and west: this region is somewhat in the 
shape of a wedge, with its base towards the coast of Africa, 
between the equator and 10° N. lat., and between the meri- 
dians of 10° and 25° W. long. In this space, in which the 
law of the trade-winds is reversed, there are great atmospheric 
disturbances, violent squalls, sudden gusts of wind, thunder- 
storms, heavy rains, baffling airs, and calms. 
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kde-winds into the iieriodica] monsoons,' wliich are 
steady currents of air in the Arabian Gulf, the 
Indian Ocean, and China Sea, arising from dimi- 
nished atmospheric pressure at each tropic alter- 
nately, from the heat of tiie sun, thereby pjvjducing 
a regular alternation of north and south winds, 
which, combining with the rotation of the earth on 
its axis, become a north-east wind in the northern 
hemisphere, and a south-east in the southern. The 
former blows from April to October, the latter fi'om 
October to April ; the change is accompanied by 
heavy rain and violent storms of thunder and light- 
ning. Tlie ascent of t!ie warm air between the 
tropics occasions a depression of the barometer 
amounting to the tentli of an inch, which is a measure 
of the force producing the trade- winds.' In both 
hemispheres there is a regular variation in the mean 
braght of the barometer within the zone in whicli 
these great aerial cuirents flow ; it is higher at their 
polar limits, and decreases with extreme uniformity 
towards their equatorial boundaries, the difference in 
both hemispheres being 0-25 of an inch. 

The unequal temjierature of the land and sea causes 
WO-breezes which blow towards the land during the 
(by, and land-breezes which blow sea-ward in tlie 

' Monsoon ii derived from the Arabio and Malay word 
Mootiin, n season. (Marsden, in Asiatic Kesearcbee.) 

' Sir Jalin Herscliel has observed, tbut on api?ount of the 
q>per flow of healed air not being immediatelf compensated 
bj polur currents, the barometer is (wu-tmitlis of nil inoh 
bigher at tb( tropics than ai the e<]ualor. 
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night : the former are by much the stroDgest, for the 
difference of the temperature of the air over the land 
and over the sea is greater during the day than in 
the night ; they are not perceptible in the mornings 
and evenings, because the temperature of the land 
and water is then nearly the same. 

The Harmattan or N.E. wind of Africa is a peri- 
odical land breeze, which comes from the deserts of 
Northern Africa, occasionally carrying the sand 300 
miles into the Atlantic ; when violent it is said to 
have carried dust 700 miles ; it fell on the deck of 
the Clyde Indiaman at that distance, on the 19th of 
January, 1826.^ 

The trade-winds and monsoons are permanent, 
depending on the apparent motion of the sun ; 
but it is evident from theory that there must be 
partial winds in all parts of the earth, occasioned by 
the local circumstances that affect the temperature 
of the air. Consequently the atmosphere is divided 
into districts, both over the sea and land, in which 
the \iinds have nearly the same vicissitudes from 
year to year. The regularity is greatest towards 
the tropics, where the causes of disturbance are 
fewer. In the higher latitudes it is more difficult to 
discover any regularity, on account of the greater 

I It is not improbable that many of the recorded falls of 
sand on vessels in the Atlantic, at great distances from land, 
and supposed to be derived from the c-oast of Africa, have 
been volcanic ashes, carried in the upper or counter current 
of the trade- winds, from the volcanos of tropical America, as 
in the instance cited by Mr. Pentland, at p. 40. 



proportion of land, the difTerence in its radiating 
power, and the greater extremes of heat and cold. 
But even there a degi-ee of uniformity prevails in 
the Buccesaiou of the uinds ; fur example, iu all 
places where north and south winds blow alternately, 
a vane veers tlirough every point of the compass in 
the transition, and in t«nie places the wind makes 
several of these gyrations in the course of the year.' 
The south-westerly winds so prevalent in the 
Atlantic Ocean between the 30th and 60th d^rees 
of north latitude are produced by the upper current 
being drawn down to supply the superficial current 
which goes towards the equator, and, as it has a 
greater rotatory motion than the earth in these 
latitudes, it produces a south-westerly wind. On 
this account the average voyage from Liverpool to 

■ Id the aortliern hemisphere a north wind sets out with a 
lets rotatory motion than the places have at which it Euc- 
CBBHvely arciTes, consequenlly it veera through all the poinig 
of the compass from N. to N.E. and E. IF a south vlnd 
■honld now spring up, it would gradually veer from S. to 
S.W. and W., because its rotatory velocity would be greater 
tliBD ihnt of the places it Buccessiyely coaies to. The ttim- 
Unaliou of the two would cause a vaue to veer from E. tj 
B.B. aod S. ; hut the rotation of the earth would cow cause 
the south wind to veer routid from S. to S.W. and W. ; and 
■brndd a nortli wind now arise, its coEabicaCiou with the west 
wind would bring the vane round from W. to N.W. aud N, 
■gain. At the Greenwich Observalory the wind makt^ five 
gyrations in that direction in the course of a year, Iu Europe 
it ii the contenliou of the N.E. and S.W. winds which causes 
the rotation of the wind, and the principal changes of weather, 
the S.W. being warm and moist, the N.E. cold and dry, ex- 
eept where it coaies over the Germau Ocean. 
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New York in a sailing vessel is 40 days, whfle it is 
only 23 days from New York to LiverpooL For 
the Hanie reason the average directioa of the wind 
in England, France, Gennany, Denmark, Sweden, 
sind North America, is some point between south 
and west. North-westerly winds prevail in the 
corresponding latitudes of the southern hemisphere 
from the same cause. In fact, whenever the air has 
a greater velocity of rotation than the surface of the 
earth, a wind more or less westerly is produced ; and 
when it has less velocity of rotation than the earth, 
a wind liaving an easterly tendency results. Thus 
there is a perpetual change between the different 
masses of the atmosphere, the warm air tempering 
the cold of the higher latitudes, and the cold air 
mitigating the heat of the lower ; it will be shown 
afterwards that the aerial currents are the bearers of 
principles on which the life of the animal and 
vegetable world depends. 

Hurricanes are those storms of wind in which the 
portion of the atmosphere that forms them revolves 
in a horizontal circuit round a vertical or somewhat 
inclined axis of rotation, while the axis itself, and 
consequently the whole storm, is carried forwards 
along the surface of the globe, so that the direction 
in which the storm is advancing is quite different 
from the direction in which the rotatory current may 
be blowing at any point ; the progressive motion may 
continue for days, while the wind accomplishes many 
gyrations through all the points of the compass in 
the same time. In the Atlantic the principal region 




ef Tiurricanes b to tlie east of tlie West India 
is, aud in the Pacific it lies east of the island 
of Madagascar; consequently the fonner is in the 
northern hemisphere, the latter in the soutliern ; but 
in every ca.se the storni noves n a elliptical or 
parabolic curve. The West I d an I urr canes gene- 
rally have their oriyiii ea t var 1 of tl e Lesser An- 
tilles or Caribbean islands and tl e ertet of their 
paih near the tropic of Cancer or alwut the exterior 
limit of ihe north-east trade u d \s the motion 
of the storm before it reaches the tropic is in a 
straight line from S.E. to N.W., and after it has 
passed the tropic from S.W. to N.E., the bend of 
the curve is turned towards Florida and tiie Carolinaa. 
In tiie South Pacific Ocean the body of the storms 
moves in an exactly opposite direction. The hurri- 
canes wliich originate south of the equator, and 
whose initial [lath is from N.E, to S."W., turn at 
the tropic of Capricorn and then tend from N.TV". 
to S.E., so that the bead of the curve is turned 
towards Madagascar. 

The extent and velocity of the Atlantic hurricanes 
are great ; the' most rapid move at the rate of 90 
miles an liuur. Tlie hurricane which look place 
on the 12th of August, 1830, was traced from the 
eastward of the Caribbean islands to tlie banks of 
Newfoundland, a dbtance of more than 3000 miles, 
which it passed over in sis days. Although that 
of the 1st of September, 1821, was not so estensive, 
Its velocity was greater, as it moved at the rate 
I hour. Small storms are geaeiai&j 
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more rapid than those of great magnitude. Some- 
times they appear to be stationary, sometimes they 
stop and again proceed on their course, like water 
spouts. Hurricanes are occasionally contempora- 
neous, and so near to one another as to travel in 
almost parallel tracks. This happened in the China 
Seas, in October, 1840, when the two storms met 
at an angle of 47^, and it was supposed that the 
ship Golconda foundered in that spot with 300 
people on board. A hurricane has been split or 
divided by a mountain into two separate storms, each 
of which continued its new course, and the gyrations 
were made with increased violence. This occurred 
in the gaJe of the 25th of December, 1821, in the 
Mediterranean, when the Spanish mountains and the 
maritime Alps became new centres of motion. 

By the friction of the earth the axis of the storm 
bends a little forward, and the whirling motion b^ns 
in the higher regions of the atmosphere before it is 
felt on the earth : this causes a continual intermix- 
ture of the lower and warmer strata of air with those 
that are higher and colder, producing torrents of 
rain, and sometimes violent electric explosions. 

The rotation as well as the course of the storm is 
in a different direction in the two hemispheres, 
though always alike in the same. In the northern 
the gyratory movement of the wind is from east, 
through the north, to west, south, and east aQ:ain ; 
while in the southern hemisphere the rotation about 
the axis of the storm is in the contrary directioa 
Hurricanes happen south of the equator between 
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fccember and April ; in the West Indies, between 
June and October. Rotatory storms frequently 
occur in the Indian Ocean, and the typhoons 
of the China seas are real hurricanes of great 
violence. Both conform to the laws of such windH 
in the northern hemisphere. The Atlantic storms 
probably reach Spain, Portugal, and the coast of 
Ireland. Two circular storms have passed over 
Great Britain, and small ones oftai occur betweeu 
the Chops of the Channel and Madeira, A true 
barricaite passed over Ireland and the west coast of 
Sngland in January, 1839: a strong gale had blown 
from S.S.E. on the 6th, when about ten in the even- 
tn|; the air became suddenly calm and warm, which 
vas evidently during the passage of the axis of the 
gtorm, for soon after the gale was renewed with the 
utmost violence, but now it waa from the S.W. and 
"W.S.W., and on the evening of the 7th was accom- 
panied by snow, thunder, lightning, and intense cold. 
At Leeds, 70 miles distant from the Irish Sea, and 
separalei) from it by a ridge of hills, there van 
everywhere a saline deposit. 

The temperature of winds depends upon the nature 
of the surfece over which they blow : in Europe the 
coldest and driest wind is from the N. and N.N.E. ; 
in America it is from the N. and N.N.W., because 
botli come from the polar ice, and sweep over exten- 
Mve tracts of land. The warm and moist winds in 
Europe are from the S.W., because they blow over a 
great extent of ocean, especially on the western side 
gf tlie continent. 
p¥Ok II. ^. 
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The revolving motion accounts for the sudden and 
violent changes observed during hurricanes. In 
coasequence of the rotation of the air, the wind 
blows in opposite directions on each side of the axis 
of the storm, and the violence of the blast increases 
from the circumference towards the centre of gyra- 
tion, but in the centre itself the air is in repose : 
Iience, when the body of the storm passes over a 
place, the wind begins to blow moderately, and in- 
creases to a liurricane as the centre of the whirlwind 
approaches; then in a moment a dead and awful 
calm succeeds, suddenly followed by a renewal of the 
storm in all its violence, but now blowing in a direc- 
tion diametrically opposite to what it had before: 
this happened in the island of St. Thomas on the 
2nd of August, 1837, where the hurricane increased 
in violence till half-past seven in the morning, when 
perfect stillness took place for 40 minutes, after 
which the storm recommenced in a contrary direc- 
tion. The breadth of a hurricane is greatly aug- 
mented when its path changes its direction in cross- 
ing the tropic. In the Atlantic the vortex of one 
of these tempests has covered an area from 600 to 
1000 miles in diameter. The breadth of the lull in 
the centre varies from 5 to 30 miles : the height is 
from 1 to 5 miles at most ; so that a person might 
see the strife of the elements from the top of a moun- 
tain, such as TenerifFe or Mowna Roa, in a perfect 
calm, for the upper clouds are frequently seen to be 
at rest during the hideous turmoil in the lower 
regions. 
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e suilden fall of tLe raercurj' in the barometer 
in latitudes habitually visited by hurricanes is a cer- 
laiD indication of a coming tempest. In consequence 
of the centrifugal force of these rotatory storms, (lie 
air becomes rarefied, and, as the atmosphere is dis- 
turbed to some distance beyond the actual circle of 
gyration or the limits of tiie storm, the barometer 
often sinks some hours before its arrival ; it con- 
tinues sinking; the first half of the hurricane, auil 
agidn rises during the passage of Ihe latter half, 
thougli it does not attain its greatest height till the 
storm is over. The diminution of atmospheric pres- 
sure is greater, and extends over a wider area, in 
the temperate zones tlian in the torrid, on account 
of the sudden expansion of the circle of rotation where 
Ihe gale crosses the tropic. 

As the fall of llie barometer gives warning of the 
approach of a hurricane, so the laws of the storm's 
motion afford to the seaman knowledge to avoid 
it. In the northern temperate zone, if the gale 
b^ns from the S.E. and veers by S. to W., the 
ship should steer to the S.E, ; bat if the gale 
b^ns from the N.E. and changes through K. to 
N.W., the vessel ought (o go to the N.W. In the 
lunthem part of the torrid zone, if Ihe storm begin 
from the N.E. and veer through E. to S.E.. the 
riiip sliould steer to the K.E. ; bnt if it begin 
from the N.W. and veer by W. to S.W., the ship 
ahould steer to the S.W., because siie is on the 
Matb-westem side of the storm. Since the laws 
of Btorms are reversed in the southern hemiaphCTft, 
e2 
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the rules for steering vessels are necessarily reversed 
also.* 

' In all hurricanes hitherto observed, the sinking of the 
mercury, and the increase of the wind, have been more or 
less regularly progressive till within three or four hours' sail 
of the centre of the storm ; and in one class they have con- 
tinued so even to the centre; while in another class, and by 
far the most terrible, the depression of the mercury has been 
sudden and excessive when within that distance of the centre 
and the violence of the tempest for beyond the average' 
When a ship is within 50 or 60 miles of the centre, the 
storm has the mastery, and seamanship is of little avail 
Kules for avoiding this calamity, and for managing a ship 
when involved in a hurricane, are fully explained in the 
* Hurricane Guide,' by Wm. Radcliff Birt, published under 
the sanction of the Admiralty, in 12mo., London, 1850- a 
little book in which the navigator will find information 
conveyed in a very intelligible manner on the subject ; and in 
the new edition, 1851, of the 'Sailors Horn-Book for the 
Laws of Storms,' by H. Piddington, Esq., President of the 
Marine Courts of Inquiry at Calcutta. The following ap- 
proximate table is given by the latter author to serve as a 
guide till better data shall be obtamed :— 

Average fall of the Distance of a ship ftom the 

barometer per hour. centre of the storm, in miles. 

From 0'020 to 060 . . From 250 to 150 






0'060 „ 0-080 . . 


•» 


150 „ 100 


080 „ 0'120 . . 


tt 


100 „ 80 


0-120 „ 0-150 . . 


»» 


80 „ 50 



The rate of fall per hour doubles after the storm has lasted 
six hours, and within three hours of the centre of the hurri- 
cane the mercury will fall four times as fast, if it be of the 
violent class. 

Colonel James Capper discovered the rotatory motions of 
storms, and W. C. Redfield, Esq., of New York, was the first 
who determined their laws. Colonel Reid, Governor of Bar- 
badoes. Dr. Thorn, of the 86th regiment, and Mr. Piddington 
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A heavy swell or storm-wave is peculiarly clia- 
Tacteristic of these tempests. In the centre of ihe 
hurricane the pressure of the atmosphere is so nmch 
diminished by rotation, that the mercury in tlie ba- 
lometer faJia from one to two, and even two and 
a ialf inches. On tliat account the pressure of the 
ocean beyond the range of the wind raises the waier 
in the centre of the vortex about two feet above its 
usual level, and proportionally to the degree of 
diminished pressure over the wiiole area of the storm.. 
This mass of water, or storm-wave, is driven bodily 
along with, or before the tempest, and rolls in ujioii 
the land like a huge wall of water. It is similar to 
Uie earthquake- wave, and is by no means the heaping 
up of the water afler a long gale. Ships havei been 
swept by it out uf docks and rivers, and it lias some- 
times carried vessels over reefs and banks so as to 
land them high and dry ; this happened to two ships 
on the coast of the Eastern Andaman islands, in 
1844. Coriuga, on the Coromanilel coast, is parti- 
cularly subject to inundations from that cau^. In 
1789 the town and 20,000 inhabitants were destroyed 
by a succession of tliese great naves during a hurri- 
cane, and as many perished there in 1839. 

Besides storm-waves, storm -currents are raised, 
which revolve with the rotation of the wind, and are 
of the greatest force near tie centre of the vnrlex. 

of C>1CDtbi. have aleo wrilten, and added great!; to our Iniow- 
kdge, on the subject; whilet Mr. Birt ban nniLeil in a very 
tbridged form the practical informHtion collected by the 
Antbora who preceded hie little es&ay on llurricani^. 
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The rise of the sea by the pressure of the sur- 
rounding ocean, and the irresistible fury of the wind, 
makes a tremendous commotion in the centre of the 
storm, where the sea rises, not in waves, but in pyra- 
midal masses : the noise during its passage resembles 
the deafening roar of the most tremendous thunder ; 
and in the typhoons in the China seas it is like 
numberless voices raised to the utmost pitch of 
screaming. In general there is very little thunder 
and lightning ; sometimes a vivid flash occurs during 
the passage of the centre, or at the beginning of the 
storm ; yet in Barbadoes the whole atmosphere has 
been enveloped in an electric cloud. 

A thick lurid appearance, with dense masses of 
cloud in the horizon, ominous and terrible, are the 
harbingers of the coming tempest. The sun and 
clouds frequently assume a fiery redness, the whole 
sky takes a wild and threatening aspect, and the 
wind rises and falls with a moaning sound, like that 
heard in old houses on a winter's night : it is akin 
to the "calling of the sea," a melancholy noise 
which, in a dead calm, presages a storm on some 
parts of the English coast. 

Those intensely violent gales, of short duration, 
called arched squalls^ because they rise from an arch 
of clouds on the horizon, are nol rotatory; they 
occur in the Straits of Malacca, attended by fierce 
thunder and lightning and a lurid phosphorescent 
gleam. The north-western gales in the Bay of 
Bengal, the tornadoes on the African coast, and the 
pamperos of the Bio de la Plata, are of the same 
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nature. On au average a strong gale moves at the 
rate of 40 miles hu huur, a storm at about S6, aud 
liuiriciines at 90. Deserts, especially those of Africa 
and Asia, are subject to intensely bot winds of short 
duration, frequently fetal to eshausted travellers ; 
of these the simoon and eand wind are the most for- 
midable; a red lurid appearance in the atmosphere 
caused by the quantity of burning sand raised by the 
wind gives warning of iheir approach ; everything is 
acorcbed In their passage, and breathing becomes 
painfiil ; it is probably owing to the sand wafted by 
them that these winds are so deleterious, and not to 
tbeir temperature, since air heated to a much liigher 
d^ree may be breathed with impmiity, as hus been 
proved by Sir Joseph Banks and by Sir Francis 
Chantrey. In an atmosphere raised lo more than 300'. 
"The Bimooti generally blows only a few hours, but 
sometimes it continues fur two or three days, wheu 
it comes in gusts driving clouds of sand— nolhitig 
eau withstand it. There can be no doubt tbat un- 
accountably sudden clianges of temperature occaiuou 
tbwe formidable winds. 

"Whirlwinds are frequent in tropical countries, 
especially iji deserts ( sometimes several are seeu at 
ooe time in the Arabian deserts, of all sizes, from a 
few feet to some -iiundred yards in diameter. They 
occur in all kinds of weather, by night as well as by 
day, and come without the suiallest notice, rooting 
up trees, overwhelming camvans, and throwing down 
iMHUes ; and as they pruiluee water'Spouts when they 
reach the sea, tlify dbmantle aud even sink ships. 
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Pillars of sand are often raised by them on the 
African deserts two or three hundred feet high. In 
Nubia, Bruce saw eleven advancing towards him 
with considerable swiftness : it was vain to think of 
flying where the speed of the swiftest horse could 
have been of no avail, and that conviction riveted 
him to the spot. They retreated, leaving him in a 
state of mind between fear and astonishment, to 
which he could give no name. Whirlwinds advance 
with a loud rushing noise, and are frequently attended 
by electrical explosions. The water-spouts so fre- 
quently seen on the ocean originate in adjacent strata 
of air of different temperatures, running in opposite 
directions in the upper regions of the atmosphere. 
They condense the vapour, and give it a whirling 
motion, so that it descends tapering to the sea below, 
and causes the surface of the water to ascend in a 
pointed spiral till it joins that from above, and then 
it looks like two inverted cones, being thinner in the 
middle than either above or below. When a water- 
spout has a progressive motion, the upper and under 
part must move in the same direction, and with 
equal velocity, otherwise it breaks, which frequently 
happens. 
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KyaporatioQ — Diatribntion of Vnpoiir — Dsw — Hoar Frriat — 
F^ — RegioD of Clouds — Forma of Clouda — Kaio — Distri- 
botioQ of Rain — Qaantity — Nuinbet of rainy Doya in ilif- 
ftrent Latitudes — Rainlesa Dlatricts — Snow Crrstalfi — 
Line of Perpetusl Snow — Limit of Winter Snow on the Plain* 
— Sleet — H^l—MinuUness of the DItiinate Particles of 
Uatter — Their Densities and Forma — ^ Their Action on Light 

— Coiour of Bodies — Coloar of the Atmn»iihera — Ila Ab- 
■orption and RefleotioD of -Light^Mirage^Fog Images — 
Corona mid Halos — The Hainbow — Iris in Dewdropa — 
The PolariEatiou ofthe AtmoBpher^- Atmospherii Electricity 

— Its VariBtiona — Electricity of P<^ and Kain — IndiicUve 
Action of the Earth — Lightning — Thunder — Dietribntion 
of Thondar-Slflrma — Back Stroke — St. Elmo's Fire — Phoa- 
phorescence — Aurora — Mngnetisro —Terrestrial Magnetism — 
The Dip — Magnetic Poles asd Eijuator — Magnetic Intensity 
— Djuamic Eiiuator — Declination — Magnetic Meridian — Lines 
nf Equal Variation — Horary Variationa — Line of Allereate 
Horaiy Phenomena — Magnetic Slorma — Coioddenea ofthe 
LiDM of equal Magnetic Intensity with Mnnntaio ChaiBs — 



HoiSTDKE is ecaporaleil in an invisible form from 
every part of the land iiiul water, and iit all tempe- 
Eatures, even from snow. Mr, Darwin 
that the Bnow once entirely disappeared f[ 



the 



Nevado of Aconeagim, in Chile, which is 23,910 feet 
high, from evaporation under a cloudlestj sky and an 
excessively dry air. The vapour rises and mines wittk 
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tlie atmosphere ; and as its pressure and density dimi- 
nish with the height above the sur&ce of the earth, 
in consequence of gravitation, there is absolutely less 
moisture in the higher than in the lower regions of 
the air. * 

Seven-tenths of the atmosphere rests on the ocean ; 
therefore the sea has the greatest influence in modi- 
fying climates and supplying the air with moisture. 
The evaporation is greatest between the tropics, from 
the excess of lieat and the preponderance of the 
ocean, and its average quantity decreases from thence 
to the poles. Over the open sea, in all latitudes, the 
air is saturated with moisture ; and in that over the 
coasts the quantity is very great, but it diminishes 
from the coasts to the interior of the continents. In 
the interior of the United States of North America, 
in the deserts of Asia, and in the interior of New 
Holland, the air is continually dry. There is scarcely 
any evaporation in the deserts of Africa, and the ex- 
treme heat, increased by the reverberation of the sand, 
opposes aqueous precipitations, so this land is doomed 

* The humidity of the air is measured by the Hygrometer, 
au instrument which shows the rapidity of eyaporation at all 
temperatures ; for the rate of evaporation is in proportion to 
the dryness of the atmosphere, and is nearly in the inverse 
ratio of the deusity. When the evaporation is below 16° on the 
scale of the Hygrometer the air is very damp, when above 70° 
it is intensely dry. The best mode of determining the quan- 
tity of moisture in the air is by the wet bulb thermometer, 
which shows the temperature at which the atmosphere is 
saturated with humidity : hence the amount of the latter is 
easily found in the tables. 
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lo perpelual sterility. Tiie air over the steppes of I 
Siberia is liltewise nearly deprived of moisture. The ' 
greatest degree of dryness on record is that observed 
by M. Erraan between the valleys of the Irtiali and 
Obi, af^er a continued south-west wind and a tempe- 
rature of 74° 7' of Faljreuheit. 

Throughout all the countries in the northern hemi- 
sphere where observations Iiave been made on tim 
variations of atmosplieric moisture, it appears tiiat 
the air contains less vapour in January than in any | 
other month of the year, yet at that time there is the 
greatest dampness to our sensations ; while in July 
the air is driest, and yet, on account of tlje heat, 
evaporation is tlie greatest : tjie reason is, that the 
heat in July dissolves the moisture and increases 
its elasticity or tension so much that it becomes 
insensible, whereas the cold of winter condenses it 
and renders it apparent. The proportion of vapour 
in the air varies witli the direction of the wind: 
in Europe it U greatest in a S.W. wind, and least 
in a N.E. ; the former being part of the equatorial 
current drawn down to the surface, of the globe, 
comes warm and moi.st over the Atlantic, while the 
Nortlieni wind blows dry and cold from the pole. 
When the moisture is abundant and the tension 
great, which is often the case before rain, the 
is very transparent, and distant objects appear . 
nearer, and all tijeir details are diatinclly seen: from i 
that circumstance the clearer view of distant maun- i 
tains and headlands predicts wet weather. Very I 
dry air is also exceedingly transparent, aa on Uia I 
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tops of very lofty mountains, and in sandy deserts 
where the stars are seen to shine with uncommon 
lustre, and the brighter planets are visible in the day 
time. On account of the heat the air between the 
tropics contains more moisture than elsewhere, and 
were it not for the amount of evaporation, the 
warmth there would be greater than it is, for a 
depression of temperature takes place during evapo- 
ration by the absorption of the heat which becomes 
latent and insensible to the feelings and to the ther- 
mometer. The evaporation and consequent absorp- 
tion of heat may be so rapid as to produce intense 
cold ; upon that principle M. Boutigny froze water 
and even quicksilver in a red-hot crucible. 

The quantity of atmospheric moisture varies also 
with the hours of the day and night. In early morn- 
ing the evaporation accumulates near the surface of 
the ground from the resistance of the air above it, 
but as the stm rises above the horizon the warm air 
descends and carries the vapour with it ; so that the 
quantity near the ground is diminished till evening, 
when, on account of the lowness of the temperature, 
the ascending currents cease, and the air becomes 
loaded with vapour and deposits its excess in the 
shape of dew or hoar-frost. For in the night the 
earth radiates part of the heat it received during the 
day through the atmosphere into space, and the tem- 
perature of the bodies on its surface sinks below that 
of the air ; and by abstracting part of the heat which 
holds the humidity of the air in solution a deposition 
takes place. The dew point is the temperature at 
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wiiich vapour is deposited on bodies colder than ! 
itself, but before any deposition takes place the air , 
must be saturated with moisture to the temperature 
of the body upon which the dew is deposited. It is 
very abundant on the shores of continents, but it is 
not deposited on small islands in the midst of large 
seas, because on them the difference between tlie tem- 
perature of the day and the night is not sufficiently 
Ereat. Dr. Dalton has estimated that the quantity 
of dew that falls tn England annually would form a. 
bed of water uniformly spread over the whole king- 
dom of five inches in depth. If the radiation be 
great, the dew is frozen and becomes hoar-frost, which 
b the ice of dew. Cloudy and windy weather i 
iinfiiVDurable for the formation of dew by preventing 
tiie free radiation of heat, and actual contact i 
necessary for its formation, as it is never suspended 
in the air like fog;. Dew ftlls in calm serene nights, 
but not on all substances indifferently ; it wela them 
in proportion to their powers of radiation, leaving' 
those dry that radiate feebly or not at all. Dew is 
nmst abundant on coasts ; in the interior of conti- 
nents there ia very little, except near lakes or rivers. 
When dew is congealed into hoar-frost it forms 1 
beautiful crystals, and the cold which produces i 
ia very hurtful to vegetation, but the slightest cover 
ilig preserves plants from its effects. 

When the atmosphere is so saturated with the j 
Ifapour of water that it is precipitated in the t 
itself, B fog is the result, which consists of small 
globular particles of water. When dew ia formed 
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the earth is colder than the air in contact with it ; 
but the case is exactly the contrary when fogs take 
place, the moist soil being warmer than the air. In 
countries where the soil is moist and warm, and the 
air damp and cold, thick and frequent fogs arise, as 
in England, where the coasts are washed by a sea of 
elevated temperature, and the excess of the heat of 
the Gulf-stream above the cold moist air is the cause 
of tlie perpetual fogs in Newfoundland, and on the 
approach of winter those dense fogs known to sea- 
men as frost-smoke steam from the Polar Ocean till 
it is frozen over. 

Superior to all these phenomena, and at a consi- 
derable height above the earth, the air is very dry, 
because under ordinary circumstances the vapour 
ascends in a highly elastic and invisible state till it 
readies a stratum of air of lower temperature, and 
then it is condensed into clouds. The region of 
clouds is a zone at a height varj-ing from one to four 
miles above the surface of the earth, which is satu- 
rated with moLsture. From friction and other causes 
the currents of air in the lower parts of that zone 
run horizontally on each other ; and as they gene- 
rally (lifFer in moisture, temperature, and velocity, 
the colder condense the invisible vapour in the 
warmer, and make it apparent in the form of a cloud, 
which differs in no respect from a fog, except that 
one floats high in the air, while the other rests on 
the ground. 

At moderate heights clouds consist of vapour, but 
at great elevations where the cold is severe they are 
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an assemblage of miuute crystals of ice. Tliey 
assume tiirec primary cLameters. from wliei:ce four 
subordinate forms are derived. Tlie cirrus, or cat's- 
tatl of sailors, is !he liigliest ; it sometimes resembles 
a white brush, at other limes it consists of horizontal 
bands of slender silvery filaments. To these all 
Kamtz's measuremeuls assign a. lieiglit of 19,500 
foet, which is confirmed by their appearance being 
tlie same when seen from the tops of mountains or 
&om the plains ; consequently they must consist of 
mionle particles of ice or flakes of snow floating in 
the higher regions of the zone of clouds. Tlie cirri 
for the most part arrange themselves in parallel 
bands which converge lo opposite points in the hori- 
zon, by tbe effects of perspective, and as they travel 
in their longitudinal direction tJiey appear to be sta- 
tionary. In ihe midrllti ajul higher latitudes of the 
Jiorthern Iiemisphere they tend from Bouth-west to 
ncjTth-east, and at the efpiator from south to north, 
II is supposed that their parallel form arises fiom 
ibeir being conductors between two foci of electri- 
city, but, whatever the cause of this arrangement 
maybe, it is very extensive; they are supposed by 
Baron Humboldt and M. Arago lo be conuected 
with the aurora- Among these clouds, which occa- 
sionally appear like fleecy cotton or wool, halos and 
parhelia are formed, which often precede a change 
of weather, announcing rain in summer, in winter 
frost and snow. 

Cumuli or summer-clouds are rounded forms rest- 
ing on a straight band in tlie horizon, and resemble 
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mountains covered with snow. They are formed by 
ascending currents drawing the vapours into the 
higher regions of the atmosphere ; sometimes they 
rise and cover the whole sky, and in the evening they 
frequently become more numerous and of deeper 
tint, presaging storm or rain. 

The stratus is the third of the primary characters 
of clouds : it is a horizontal band, which forms at 
sunset and vanishes at sunrise. The subordinate 
varieties of clouds are combinations of these three 
principal classes.* The winds, the great agents in 
all atmospheric changes, carry the vapour to a dis- 
tance, where it is often condensed on the tops of 
mountains into clouds which seem to be stationary, 
but which in reality are only maintained by a con- 
stant condensation of fresh vapour, which is carried 
off, as soon as formed, by the wind, and becomes in- 
visible on entering warmer air. 

^ The four subordinate forms of clouds are the cirro-stratos, 
composed of little bands of filaments, more compact than the 
cirrus, forming horizontal strata, which seem to be numerous 
thin clouds when in the zenith, and at the horizon a long 
narrow band. The cumulo-stratus consists of the summer- 
cloud, like snowy mountains heaped on one another, which 
at sunrise have a black or bluish tint at the horizon, and pass 
into the nimbus, or rain-cloud, which has a uniform grey tint, 
fringed at the edges, — ^it often becomes a thunder-cloud ; and 
the fourth is the cirro-cumulus, a combination of filaments 
and heaped-up cumuli or summer-clouds. In 1848 the sky 
was nearly cloudless and free of fog night and day, at London, 
for the first eight days of May, and was almost free from 
clouds till the 15th, a circumstance without parallel on record. 
— General Quarterly Report of Weather at the Royal Obser- 
vatory, Greenwich. 
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When two masses of air ai difiurent temperaturt: 
meet, the culder, Ly abstractiug t)ie beat which holds 
the moisture i[i solution, causes the particles to 
coalesce and form drops of water, wMch iail in 
the shape of rain by tiieir gravitation. And when 
two strata of ditierent temperature moving rapidly 
in contrary directions come into contact, a heavy 
&1I of rain takea place ; and a» the quantity of 
ujueoua vapour is most abundant in tropical regions, 
the drops are lai^er and tlie rain heavier than ebe- 

Siiice heat id the cause of evaporation, rain is very 
unequally distributed, and with it deereasts fruni the 
equator to the poles. From the island of Haiti in 
the Antilles, to Uleaborg m I-iuland, the annual 
quantity of ram that falis decrea:je> {rota 150 inches 
To 13, It is, however, more abundant in the 'Hew 
World than in the Old ; US inches tdll aiinuaily in 
tropical America, while m the Old World the an- 
nual fall is only 76 inches ; so also in the leuiperate 
zone of the United States the annual quantity is 37 
inches, while in the Old Continent it is but 31 J 

'• Local circumatBnccs have great infiuence, especiBl!; the 
fi^i^ of mountains : probably the greatest averogtt aiinual 
qaantilj on record ia 302 inches, uliicb fa.lU on the neateru 
Gbanli, in IS" N. lat At Guadatoupe it is 2ati incticb. In 
the Klvas of (he river Amaioo and at Hondaraa it is said to 
bt eiceuive. In Engiaod the average aniinal quantity is 32 
{nobes; nearly half that quaotitj' fell in the first six weeks 
of 1B18, whith is more ihao had oMurred for 33 years, and 
probably wiiliiu u ctQturj-.— Green widi Meteor llegisWr. 
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Between the tropics the rains follow the course of 
the sun : when he is north of the equator the rains 
prevail in the northern tropic ; and when he is south 
of that line, in the southern : hence one period of the 
year is extremely wet and the other extremely dry ; the 
change taking place near the equinoxes. Neverthe- 
less, in countries situate between the 5th and 10th 
parallels of latitude, north and south, there are two 
rainy seasons, and two dry ; one occurs when the sun 
passes the zenith in his progress to the nearest tropic, 
and the other at his return, but in the latter the 
rains are less violent and of shorter duration. Al- 
though the quantity of water which fells between the 
tropics in a month is greater than that of a whole 
year in Europe, yet the number of rainy days in- 
creases with the latitude, so that there are fewest 
where the quantity is greatest. Neither does it fall 
continually during the rainy season between the 
tropics, for the sky is generally clear at sunrise, it 
becomes cloudy at ten in the morning, at noon the 
rain begins to fall, and, after pouring for four or five 
hours, the clouds vanish at sunset, and not a drop 
falls in the night, so that a day of uninterrupted rain 
is very rare.* 

At sea within the region of the trade-winds it 
seldom rains, but in the narrow zone between them 
known as the Variables, in both the great oceans, it 

^ At Demerara six inches have been known to fall in 12 
hours. The quantity that falls in Italy is sometimes very 
great; at Rome half the yearly average quantity fell in 15 
hours. 
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n almost continually, attended by violent thunder 
and lightning. 

Throughout the whole region where the monsoons 
prevail, it is not the sun, directly, but the winds, that 
regulate the periodical raiDS. That region exteuds 
from the eastern coasts of Airica and Madagascar 
across the Indian Ocean to the northern distriets of 
Australia, and from the tropic of Capricorn to the 
fiiceof the Himalaya, the interior of Cliina, and even 
to Corea, inclusive. In these countries tjie western 
coasts are watered during the south-west monsoon, 
which prevails from April to October ; and the 
eastern coasts are watered during the nurth-east 
monsoon, which blows from October to April, For 
example, the south-west wind condenses the vapour 
on the summit of the Ghauts, and violent rains &11 
dwly on the coast of Malabar, while on the Coro- 
mandel coast the sky h serene. Exactly the contrary 
takes place during the north-east monsoon ; it rains 
oa the coast of Coromandel, while there, is feir wea- 
ther un the Malabar coast, and the table-land of the 
Deccaii partakes of both. In the southern hemisphere 
the rainy season corresponds with the south-west 
monsoon, and the dry tvilh the south-eastern. 

Between the tropics it rains rarely during the night, 
and for montiis together uot a drop falls ; while in 
the temperate zone it often rains in the night, and 
tain falls at all seasons, though more abundantly in 
some than ui others. It seldom rains in summer 
throughout tlie north of Africa, Madeira, the south- 
ern parts of Spain and Portugal, Sicily, eoul\v»n 
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Italy, all Greece, and the north-western part of 
Asia ; but it &lb copiously during the other seasons, 
especially in winter; consequently that extensive 
region is called the province of winter rains. 

The province of autumnal rains includes all Eu- 
rope south of the Carpathians, western France, the 
delta of the Rhine, northern and western Scandi- 
navia, and the British isles ; throughout these coun- 
tries more rain falls in autumn than in the other three 
seasons. 

The province of summer rains comprises the 
eastern parts of France, the Netherlands (with the 
exception of the delta of the Rhine), the north of 
Switzerland, all Grermany north of the Alps, the 
Carpathian mountains, Denmark, southern Scan- 
dinavia, all central Europe, and the countries be- 
yond the Ural Mountains to the interior of Siberia, 
where showers are very rare in winter. In some 
places it rains almost perpetually, as in the island of 
Sitka, on the north-eastern coast of North America, 
where the year has sometimes passed with only 40 
days of fair weather. 

In the southern hemisphere, in Chile and the south- 
western part of America, winter is the rainy season, 
while oil the eastern side of the Cordilleras, in the 
interior of that chain, the rains occur in summer. 
In Tierra del Fuego and the extreme point of the 
continent the two provinces meet, the periodical pre- 
cipitation disappears, and it snows and rains through- 
out the year in torrents. At Cape Horn the quantity 
of rain which fell in 41 days measured nearly 154 
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inches. This excessive ia!l of rain occurs along the 
whole western shores of Patagonia, from the Straits 
of Magellan to Cape Tres Montes — a circumstance 
favoured, by the high and rugged coasts, and the 
incessant westerly winds, wliicL carry the vapour 
exhaled from the ocean to be precipitated here in the 
form of raiii. 

South Africa and Australia resemhle each other 
in their rainy seasons, which in both coimtries lake 
place in the winter mouths. 

The annual amount of ruin at the equator is 95 
inches, which ialls in 78 or 80 days, giving an 
average of 1-14 inch daily; while at St. Petersburg 
the annual amount is 17 inches, which Mis in 169 
days, the avers^e being little more than the tenth 
of tin inch daily. 

The quantity of rain decreases in ascending from 
the plains to table-lands, especially if these be edged 
by mountains, because they precipitate the vapour 
before it arrives at the high plains. On the conirary, 
the quantity increases in ascending from plains tu the 
tops or slopes of rugged mountains, on account of 
partial currents of air which condense the moisture 
into clouds. 

The quantity of rain decreases on receding from 
tlie coasts into the interior of continents, because 
more vapour rises from the sea than jrom the land. 
The vapour front the Gutf-stream produces a greater 
quantity of raiu and fog in (he southern counties of 
England and Ireland than that which falls in the 
Other parts of the islands. 
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The number of rainy days depends upon the direc- 
tion of the wind. In Europe, if the wind always 
blew from the north-east, it would seldom rain, because 
it blows over a great extent of continent ; whereas it 
would never cease raining were the wind always to 
blow from the south-west, because it would come 
loaded with vapour from the Atlantic. Hence the 
greatest quantity of rain falls on the west coasts of 
Great Britain and Ireland, the coast of Scandinavia, 
the Eastern Alps, and the centre of Portugal ; in the 
two last it depends partly on the height and serrated 
form of the mountains. In western Europe it rains 
on twice as many days as in the eastern part: in 
Ireland there are three times as many rainy days as 
in Italy or Spain. In fact, on the western side of 
Ireland it rains on 208 days out of the 365. In 
England, France, and the north of Germany, there 
are from 152 to 155 rainy days in the year; the 
number decreases towards the interior of the conti- 
nent, so that in Siberia it only rains on 60 days in the 
year. Occasionally it rains over a wide extent of 
country at the same time ; on the 2nd of February, 
1842, it rained in North America over 1400 mileain 
length, but the breadth to which it extended was not 
ascertained. Eain sometimes falls without clouds, 
from a partial condensation of vapour ; Sir James C. 
Ross mentions a smart shower without clouds which 
he saw in the South Atlantic on the 20th December, 
1839 : it continued an hour. 

There are enormous tracts of land on which rain 
never falls, and others where it rains at long inter- 



vals and in sniiill quantities. The most exleitsive 
rainless district strelcliea from the borders of Jlarocco 
eastward througli the de.^ert of Africa, the low coasts 
of Arabia, Persia, and tlie desert province of Mek- 
ran, in Bclooctiistan, occupying a. space of 80 
degrees of longitude and 17 of latitude. The desert 
flf Gobi, on the table-land of Tibet, aiid part of 
UoDgolia, form another rainless province in the 
great continent ; vrbile, in the New World, the rain- 
less districts are — the table-land of Mexico, part of 
Guatemala and California, and the western declivity 
of the Andes of Fern, towartls (ha Pacific ; in all 
occupying a suriace equal to 5,500,000 square niiies. 
The whole of ihe moialtire is intercepted by the 
Audes of Peru ; so that rain nidy occurs on the 
6oast once or twice in a. century— to tlie great terror 
of tlic inhabitants when it does fall. South Africa, 
Bad Australia beyond the tropics, suffer from 
droughts, wtiich are periodical in Australia ; they 
recur in the countries of tiie eastern coasts in a 
period of 12 years, and continue 3 years, Thei 
Pampas of South America are also subject to 
droiighti^, tliough they do not appear to be periodical, 
DOT do they continue more than a season.' 

When the temperature of the air is near the freez- 
ing point or below it, snow falls instead of rain ; but 
the colder the air tlie less moisture does it contain, . 

I Tlje reader is relerred to the chart of the distribution of 
rno in the Pbjfiicol Atlas of Alexander Ktith Johneton, Esq., 
where the value of the practiM referred lo in note p. 31 U 
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consequently the less snow falls, which is the reason 
of the comparatively small quantity on the high 
plaim of the Himalaya and Andes. Snow sometimes 
assumes the form of grains; but is generally in 
regular crystals of great beauty, varying in form 
according to the degree of cold. Dr. Scoresby, 
whose voyages in the Polar Seas afforded him con- 
stant opportunities of studying them, of which he 
so diligently availed himself, mentions five principal 
kinds of snow crystals, each of which had many 
varieties, in all amounting to 96. M. Kamtz, how- 
ever, is of opinion that there are several hundred. 
The whiteness of the snow is owing to the reflection 
of light from the minute faces of its ci^stals, which 
are like small mirrors. 

Snow never falls between the tropics except on 
the tops of very high mountains. The mean eleva- 
tion of the line of perpetual snow above the level of 
the sea in these hot regions is about 15,207 feet, 
from whence it decreases on both sides, and at last 
grazes the surface of the earth at the arctic and an- 
tarctic circles, subject, however, to various flexures. 
In the Andes, near Quito, the lowest level has an 
elevation of 15,795 feet, which is higher than the 
top of Mont Blanc ; from thence it varies very irre- 
gularly, both to the north and south. In 18° of 
N. lat. it descends to 14,772 feet on the mountains 
of Mexico, while on the south it rises to 18,000 feet 
in some parts of the western Cordillera of the Bolivian 
Andes, owing to the extensive radiation from the sub- 
jacent plains and valleys. The line is at £^n altitude 
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of 17,000 feet on the western Cordillera, whence it 
siaka to 13,800 feet at Copiapo, to 12,780 near Val- 
paraiso ; it is only 7960 in the southern prolongation 
nf the Chilian Ande^^, on the volcano of Aiituco, lat. 
37' 4O',and3390in the Slraiia of Magellan. Tn lat. 
31" N. the snow-line is at an elevation of 12,981 feet 
tin the southern side of the Himalaya, and at 16,620 
feel on the norlhern side, while Captain Gerard 
gives from 18,000 to 19.000 as its altilude on the 
mountains in the middle of the plain of Tartary. 
On Mont Blanc the line is at the height of 8500 
teet, BO that mountain is sDOw-clad for 7000 leet 
below its summit. In the Pyreueea it is 8184 feet, 
and at the island of Mageroe it b at 2160 feet, above 
tlie Polar Ocean. 

In tiie soulhern hemisphere snow never falls on 
the low lands at the level of the sea north of the 
48tli parallel of latitude, on account of the preflo- 
minance of water, whereas in the nortliern hemi- 
sphere it falh on the plains much nearer the equa- 
lor, on account of the excess of land, but ijs limit ia 
a curved line, on account of the alternations of laud 
and water. In the western part of ttie great con- 
tinent the southern limit of the fall of snow on the 
low lands nearly coincides with the SOlh parallel of 
north latitude, bo that it includes all Europe. 
the American continent it follows nearly the saiue I 
line, extending through the southern parts of the I 
Umled Hiales. In China snow talU at the level of j 
the sea as for south as Canton ; on the north-westero \ 
COBSt of America, on the contrary, it does not fall at j 
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that level till about the 48th degree of N. lat. — these 
are the two extremes. Although Europe lies within 
the region of snow, the quantity that falls is very dif- 
ferent in different places, increasing greatly from 
south to north. On an average it snows only one 
day and a half at Rome in the year, while at Peters- 
burg there are 171 snowy days, but in that city the 
quantity of rain is to that of snow as 1000 to 384. 
Snow, by protecting the ground from cold winds, as 
well as by its slow conducting power, and by prevent- 
ing radiation, maintains the earth at a higher tempe- 
rature than it otherwise would have. In Siberia the 
difference between the temperature of the ground 
beneath the snow and that of the air above it has 
amounted to 38° Fahrenheit. 

Sleet, which is formed of small particles of 
rounded hail mixed with rain, falls in squally 
weather in spring and autunm. True hail, when 
large, is pear-shaped, and consists of a nucleus of 
frozen snow coated with ice, and sometimes with 
alternate layers of snow and ice. Hailstones have 
often fallen as large as pigeons' and even hens' eggs. 
The masses and blocks of ice of great size, which 
have not unfrequently fallen, appear to have been 
formed of hailstones of large size frozen together. 
It appears to be formed in the high cold regions of 
the atmosphere, by the sudden condensation of 
vapour during the contention of opposing winds, and 
is intimately connected with electricity, since its fall 
is generally accompanied with thunder and light- 
ning. Hail-showers are of short duration, exceed- 



inely partial, and esteiid over a country id long 
narrow bands: one which took place on the 13th of | 
July, 1788, began iii the nionnug in the south of ] 
France, and reached Holland in a few hours, destroy- 
ing a narrow line of country in its passage. 

Local circumstances, no doubt, have a great iu- 
Suence un its formation; it occurs more frequently 
in countries at a little distance from mountains tlian 
Ln those close to (hem or farther off, and at all hours, 
but moat frequently at the hottest time of the day, 
anil rarely in the nig-ht. In the interior of Europe ■ 
line half of the hail-storms take place in summi 
Hail is very rare on the tropical plaius, and oft 
altogether unknown, though it frequently falls at 
heights of 1700 or 1800 feet above them, and at 
still greater elevations, in the Bolivian Andes, for 
exatnple, above 12,000; and on the' table-land of 
Ethiopia at heights between 6000 and' 10,000 feet. 
If tlie air is very cold throughout the greater part 
of the stratum through which hail falls, it is pro- 
bably increased in size during its descent ; and, on 
the contrary, lai^e drops of rain which precede a 
thunder-storm are supposed to be hail melted iu its 
pwaage through low warm air. 



LIGHT. 

We know nothing of the size of the ultiniate par. 
licles of matter, eseept that they musi 
ably small, since organized beings possessing li 
1 exercising all its functions have been discovered so >] 
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minute that a million of them would occupy less 
space than a grain of sand. 

The air is only visible when in mass ; the smallest 
globule of steam tells no more of its atoms than the 
ocean ; the minutest grain of sand magnified appears 
like the fragment of a rock — no mechanical division 
can arrive at the indivisible. Although the ultimate 
atoms are beyond the power of vision, chemical com- 
pounds show that the divisibility of matter has a 
limit, and that the particles have different densities ; 
moreover the cleavage of crystalline substances gives 
reason to believe that they have different forms.* 
Thus the reasoning power of man has come to the 
aid of his imperfect sense of vision, so that what 
were before imaginary things are now real beings 
with definite weights, and uniting by fixed laws. 
Though nothing had been known of their size, their 
effects were evident in the perceptions of sweet and 
sour, salt and bitter, and in the endless varieties of 
aroma in the food we eat and the liquors we drink. 
Moreover, their different densities are evident, as 
they arise by their buoyancy in the perfume of the 
rose, or sink by their weight in the heavy odour of 
mignonette. Every substance on earth is merely a 
temporary compound of the ultimate atoms, sooner 
or later to be resolved into its pristine elements, 
which are again to be combined in other forms, and 

» The reader is referred to the * Connexion of the Physical 
Sciences ' for an account of Dr. Dalton's theory of definite 
proportions, and the relative weight of atoms *, and to Dr. 
Daubeny's recently published work on the Atomic Theory. 
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according la uther laws ; so that literally there i 
nothing new under the sun, for there is no eiidence 
of new matter being added to the eartlt, nor of that 
which exists being annihilated. Fire, which seems 
utterly to destroy, only resolves bodies info their 
elementary parts, to become what they were before, 
the support of animal or vegetable life, or to form 
iiew mineral compounds. Itis to the action of these 
particles on the light of the sun that nature owes all 
its colours. 

WTieii a sunbeam pas.tes through a glasa prism' aji 
oblong image of llie sun is formed consisting of 
colours ill the following order — red, orange, yellow, 
green, blue, indigo, and violet. Sir John Herschel 
discovered lavender rays beyond the violet, and dark 
red rays exterior to the red, which are not so easily 
brought into evidence as the rest. 

Even the most transparent substance)) absorb 
light ! air, water, the purest crystal, stop some of the 
nya as they pass through them. A portion of the 
light is also reflected from tlie suriace of all bodies; 
were it otliernise, they would be invisible. We 
tifaould be unconscious of tlie presence and form of 
material substances beyond our reach except by the 
reflectel rays, — 

"The mist of light from whi'Ece they take tlicir form 
Hiilet what Ihey are." 

' The reader is rfferred lo the 18£h Eeelion of the 'Phy- 
deal Seienc^u^' for reflectioa, reirg.ctiou, and alisarptiou of , 
tight, and to tlie igth lection for the eanstitution of the solar 
I JiAbt Afid Goluars. 
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As the same light does not come to all eyes, each 
person sees his own rainbow, the same flower by 
different rays. White substances reflect all the light, 
black substances absorb all but that which renders 
them visible, while coloured bodies decompose the 
light, absorb some of the colours, and reflect or 
transmit the rest. Thus a violet absorbs all but 
the violet rays, which it reflects ; a red flower only 
reflects the red and absorbs the rest ; a yellow sub- 
stance absorbs all but the yellow. In the same man- 
ner transparent substances, whether solid or fluid, 
absorb some colours and transmit others: thus an 
emerald absorbs all but the green, a ruby all but the 
red ; whereas a diamond does not decompose the light, 
but transmits every ray alike. Very few, however, 
of the colours, whether transmitted or reflected, are 
pure, but the substance takes its hue from the colour 
that predominates. 

The atmosphere where rare absorbs all the colours 
of the sun's light except the blue, which is its true 
colour. In countries where the air is pure, the azure 
of the sky is deep ; it is still more so at great ele- 
vations, where the density of the air is less ; and 
its colour is most beautii^l as it gradually softens the 
outlines of the mountains into extreme distance, or 
blends the sea with the sky. When the sun is near 
the horizon, the atmosphere, on account of its superior 
density, absorbs the violet and blue, and leaves the 
yellow and red rays in excess ; that property, together 
with the refractive power of the aqueous vapour, 
which is most abundant near the earth's surface, gives 



the roseate hue to the early morning, and the gold 
and scarlet tints to the closing day. The blending 
of these colours with the blue above produces IJiat 
beautiful vivid green so frequently setin in Italy and 
other warm countries. The last reflected rays of the 
letting sun are red, which gives a rose-coloured tint 
to the Alpine snow, and below the red the shadow 
of the earth is sometimes cast upon the atmosphere 
in the form of a deep blue segment, known as the 
ante-twilight. The air reflects and scatters jjart of 
the white solar beams, whence the brightness and 
cheerfulness of day ; were it not for that reflective 
power, the sun and moon would l>e like sharply de- 
fined balU of Are in the profoundly black vault 
of the heavens, and dark night would instantly 
follow sunset. When tlie sun is IS degrees below 
the horizon, the air, at the height of 30 miles, is 
still dense enough to reflect his rays, and divide 
the day from the uight by the sober shades of 
twilight.' 

A considerable portion of the sun's light is ab- 
.sorbed by the atmosphere : the loss increases with the 
obliquity of incidence and the density of the air. It 
is diminished 1300 times by the thickness of the air 



' Between the tropics twilight coutianeB from the setting of 
the sun till he is 16° below theborizoii, in middle iBtitudes until 
be it 18°, and in the polar regions ontii he is 20°; then »nd 
Ani ouly iloeo real night begin : at EMioburgh there is no real 
inght trom iht Gth of May until Ihe 7lh of Augnst, in London 
there is notie from the 21st of Ma; till the iUnd of July, and 
n Paris there is uo trae uight in the manth of June. 
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at the horizon, which enables us to look at the sun 
when setting without being dazzled.^ 

The bending or refraction of the sun's light passing 
through the atmosphere causes distant objects, as 
mountains, to appear higher than they are. It in- 
creases with the density of the air and the obliquity 
of incidence, and on that account the sun is seen 
above the horizon after he is really below it, or 
has set. During the winter of 1820, which the 
expedition under Sir Edward Parry passed at Mel- 
ville Island, in 74° 47' N. lat., the sun did not rise 
for 92 days; but in consequence of extraordinary 
refraction he appeared above the horizon on the 3rd 
of February, which was three days sooner than he 
ought to have done. Berentz is said to have seen 
the sun at Nova Zembla on the 20th of January, 
1597, fifteen days before he was expected. 

The sun and moon often appear distorted at their 
rising and setting, because the looming, or extra- 
ordinary refraction, is greatest in tlie morning or 
evening, from the increased density of the air at 
the surface of the earth by reason of the cold ; the 

^ The photometer is an instrument invented by Sir John 
Leslie for measuring the relative intensity of light and its 
variations, upon the principle that the heat contained in solar 
light is a measure of the intensity of light ; Sir John com- 
puted that one-fourth of the light of the sun is absorbed by 
the atmosphere, and, with regard to obliquity of incidence, 
that, out of 1000 rays which fall obliquely on the earth, only 
378 reach it at the equator, 288 in the latitude of 45°, and 110 
at the poles ; in England the light measured by the photo- 
meter is 65° greater in intensity in summer than in wiuter. 
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istortion of objects is occasioned by the rays of 
light passiog through strata of air of difTereut den- 
sities ; from this cau^ objects aje sometimcti 8een 
inverted, and three images of the same object oc- 
casionally appear, two direct and one inverted. 

Mirage, or the delusive appearance of water, ao 
frequent in deserts, is owing to the reflection of light 
betwecQ two strata of air of diifereut densities, oc- 
casioned by the radiation of heat from the arid soil. 
li is very common on the extensive plains in Asia 
and Africa, and especially in Upper Egypt ; villages 
on email eminences above the plain appear as if 
tliey were built on islands in the middle of a lake 
when the dry sandy ground is heated by the mid-day 
sun. Sometimes objects appear double, and occa- 
sionally sevenil images appear above one another, 
some direct and some inverted ; tliis is particularly 
the case in high latitudes, where the Icy Sea cools 
die stratum of air resting on it.' 

In the polar regions, or on the tops of mountains, 
when the sun is in the horizon tlie sharlow of a per- 
son is sometimes tlirown on an opposite cloud or 
mist, the head being surrounded by concentric 
coloured rings or circles, the number varying from 
one to S\e. Dr. Scoresby saw four of these 
rings, on one occasion, round tlie shadow of his 
head, as he stood between the sun and a thick low 
fog : the first ring consisted of concentric hands of 
while, yellow, red, and purple ; the second consisted 

> Fur the cniue of mirage, eee tlic ' Cannexion of the I'hj- 
licsl ScicDces.' 
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of concentric bands of blue, green, yellow, red, and 
purple ; the third of green, white, yellowish white, 
red, and purple ; and in the fourth the bands were 
greenish white, deeper on the edges. Mr. Green, at 
the height of two miles, saw the shadow of his balloon, 
surrounded by three coloured rings, on a cloud below. 
These appearances, called glories, or fog-images, 
and the coronse or small concentric coloured circles 
which surround the sun or moon when partly ob- 
scured by thin white clouds, are owing to the refrac- 
tion of the light in the aqueous particles of the cloud 
or fog. The colours in the concentric bands of the 
coronae, however, differ from the foregoing; that 
nearest the sun is of deep blue, white, and red ; the 
circle exterior to that consists of purple, blue, green, 
pale yellow, and red ; but the series is very rarely 
complete. 

Halos, which surround the sun in large circles, or 
a complicated combination of circles, are, on the con- 
trary, supposed to be produced by the light falling 
on minute crystals of ice suspended in the atmos- 
phere ; they are particularly brilliant and frequent 
in high latitudes. It is scarcely possible to give an 
idea of these beautiful and singular objects. Some- 
times a large coloured circle surrounds the sun or 
passes through his centre, which is occasionally 
touclied or cut by segments of others. One seen at 
St. Petersburg on the 29th of June, 1790, consisted 
of four coloured circles of different sizes intersecting 
each other, which were either cut or touched by 
segments of eight others, and at the points of inter- 
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sectiun mock sans or pai'helia appeared. The sky 
is very hazy on these occasions. Mock suns, without 
circles and halos, are by no means uncommon, and 
halos are often seen round both sun and moon, but 
seldom of that complicated kind. They are situate 
between the observer audthe sun, whereas the rain- 
bow is always iu that part of the sky opposite the 
sun, because it is produced by refraction and re- 
flectioD of the sun's rays in the drops of rain; and 
when the light is intense and the rain abundautj there 
are two concentric bows, the prisniatic colours of 
the innermost of which are the most vivid, the violet 
being within and the red outside : sometimes the 
inner edge exhibits a repetition of colours in fine 
Cringes, in which red and green predominate. The 
colours are reversed in the esterior bow, the violet 
being outside and the red on the inner edge. Be- 
sides these two principal and most common bows, 
■upemumeriuy rainbows occasionally appear within 
ibe interior bow, generally green and violet, though 
there are sometimes more or less perfect repetitions 
of all tlie colours,' The visible extent of the bow 
depends upon the altitude of the sun and the position 
of the spectator. Asa line joining the centres of 
the Eun and bow must pass through the eye of the 

' 111 the primal? Ihut ihe light is twice refracted and once 
reflected in Ihe rain drops, while in the external buw it is 
t«ice refracted and twice I'eflected, and as light is lost at «HCh 
refntction iiud reflection the interior bow ia the brighteet. 
Sir David Drewater has found that the light of the raiatwir is 
|io]amed. 

g2 
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fpectator, the altitude of thn sun must be less than 
45°, and only a portion of the bow can be seen from 
a plain : but the complete circle may be visible to a. 
person on the top of a high moiiniain when the sun 
is low, except the small portion intercepted by his 
shadow. In squally weather a rainbow is sometimes 
seen on a blue sky when rain is falling, but it is 
generally on clouds ; it ia constantly seen when the 
sun shines on thefinedrops of fountains and cascades, 
anti on the grass iu a dewy morning. As tlie light 
of the muon is feeble, lunar rainbows are rare, and, 
for the most part, colourless. In the early morning 
when the sun throws his slanting beams across the 
fields, a miniature bow, with all its vivid colours, 
may be seen in each dewdrop as it hangs on the 
points of the bending grass. 

Light is said to be polarized when, after having 
been once refracted or reflected, it is rendered inca- 
pable of being again refracted or reflected at certain 
an^leB. For example, if a crystal of brown tourma- 
line be cut longitudinally into thin slices, and po- 
lished, the light of a candle may be seen through a 
slice as if it were glass. But if one of these slices 
be held perpendicularly -between the eye and the 
candle, and a second slice be turned round between 
the eye and the other plate of tourmaline, the image 
of the candle will vanish and come into view at 
every quarter -revolution of the plate, varying 
through all degrees of brightness down to total or 
almost total evanescence, and then increasing again 
by the same degrees as it had decreased. Thus the 
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light, in pacing tlimugh the first plate of tuuriim- 
Uue, ia said to be polarized because it has been ren- 
dered incapable of passing t]iro«gh the second piece 
cpf lounnaiine in certain positions. 

A rjy of light actguires the same property if it 
be reflected feoai a pane of plate glass at an angle 
of 57 degrees ; it is by that rendered incapable of 
being reflected by another pane of plate gla^s ia 
certain definite po^sitioiis, for the image of the light 
vanishes and re-appeats alternately at every quarter- 
revolution of the second pane. 

If a thin plate of mica be inlerposed when the 
im^e of the caudle has vanished, the darkness will 
instantly disappear, and a succession of the most 
gorgeous colours will come into view, varying with 
every inclination of th(! mica from the richest recU 
to the moat vivid greens, blues and purples. The 
modt splendid colours arranged in symmetiical fonns 
are exhibtteil by thin plates of an i[jfi[iile variety of 
mbatances besides mica. They display some of the 
most beautiful objects in nature, and show differences 
otherwise inappreciable in the arraogeroent of the 
moleculea of crystalline Ixxlies.' 

U. Arago discovered that the light of the sun is 
polarieed by the reflection of the atmoT^phere, but 
not equally so on every part of the afcy ; t!ie polari- 
Bltion is least in the vicinity of the sun, and greatest 
at 90° from him, for there Ids light is reflected at 
au angle nf AS', which is the polarizing angle for 



86 PHYSICAL GEOGRAPHY. CHAP. XXII. 

air.* There are three points in the sky where the 
light is not polarized : one of these neutral points, 
discovered by M. Arago, is 18° 03' above the point 
diametrically opposite to the sun when he is in the 
horizon ; the second neutral point, discovered by M. 
Babinet, is 18° 30' above the sun when he is rising 
or setting ; and the third, discovered by Sir David 
Brewster, is 15° or 16^ below the sun. These points 
vary with the height of the sun, and the two latter 
rise and coincide in his centre when he is in the 
zenith.' 

Now the portion of polarized light sent to the eye 
from any part of a clear sky is in a plane passing 
through that point, the eye of the observer, and the 
centre of the sun. If that point be the north pole 
of the heavens, it is clear that, as the sun moves 
in his diurnal course, the plane will move with him, 
as an hour circle, and may be used as a dial to de- 
termine the hour of the day. Professor Wheatstone, 
by whom that beautiful application of the polari- 
zation of the atmosphere has been made, has con- 
structed a clock, of very simple form, which shows 
the time of day with great accuracy, and which has 
many advantages over a sundial. 

* Every substance, whether solid or fluid, has its own 
polarizing angle. 

* The reader is referred to a plate in Johnston's Physical 
Atlas showing the phenomena of the polarization of the at- 
mosphere. 
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Klectricitj pervades the earth, the air, and all sub* 
stances, without giving any visible sig-ii of ils esist- 
ence when in a. latent state, but, when elicited, it 
exhibits forces capable of producing the most sudden, 
violent, and irresistible effects. It is roused from 
ils dormant state by every disturbance in the chemi- 
cal, meclianical, or calorific condition of matter, and 
then experience shows that bodies in one electric 
state repel, and in another they attract eacii other. 
Probably their mutual attraction and repul.iion arise 
irom the redundancy and defect of electricity ; in the 
first case they are said to be positively, in the latter 
n^alively electric' When they have different kinds 
of electricity they attract each other, and, when 
not opposed, tlie electricity coalesces ivjih great 
rapidity, producing the flasli, explosion, and shock, 
and that with tlie more violence the greater the 
tension or pressure of the electricity on the sur- 
rounding' air which resists its e.'Cape. Kquilibrium 
ia then retored, and the electricity remains latent 
till called forth by a new exciting cause. The 
electrical state of substances is easily disturbed, 
for, without contact, positive electricily lends to 
produce negative electricity in a body near it, and 
viee versd : the latter is tlien said to be electric 



I by induction. 
^^^B Sm seciiDni 



secliDiU 28 and 89 of the ' Couneiion of the PhjEicai 
OD Electricity. 
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The electricity of the atmosphere arises from 
evaporation, and the chemical changes that are in 
perpetual progress on the globe ; no electricity, how- 
ever, is developed by the evaporation of pure water, 
but it arises abundantly from water containing matter 
susceptible of chemical action during the evaporation ; 
consequently the ocean is one of the greatest sources 
of atmospheric electricity ; combustion is another ; 
and a large portion arises from vegetation. The 
air, when pure, is almost always positively electric ; 
but as the chemical changes on the earth sometimes 
produce positive and sometimes negative electricity, 
it is subject to great local variations ; a passing cloud 
or a puff of wind produces a change, and a distant 
storm renders it negative for the time, but the earth 
is always in a negative state. The quantity of elec- 
tricity varies with the hours of the day and the 
seasons ; it is more powerful in the day than in the 
night, in winter than in summer, and it diminishes 
from the equator to the poles. It thunders daily in 
many places, in others never, as on the east coast of 
Peru and in the Arctic regions, except where there 
are violent volcanic explosions, which always gene- 
rate electricity, as in Iceland. Wherever there are 
no trees or high objects to conduct it to the ground, 
the quantity of positive electricity increases with the 
height above the surface of the earth. Violent 
thunder-storms take place on the highest summits of 
the Andes and Himalaya mountains. On the high 
table-land of Ethiopia they are violent and so fre- 
quent, that M. d'Abbadie calculates it thunders fifty- 
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^ dnys out of every huudred. In general thuuder- 
douds iu our latitudes float at the height of from 
3000 to 5000 feet above the earth. 

Electricity becomes very strong when dew is de- 
podled, and in some cases it is strongly developed 
in ft^. Mr. Cross found it so poweriiil od one 
occasion, that it was dangerous to approach the ap- 
paratus for me^iiring its iulensily. A continued 
suzcession of explosions lasted nearly Ave hours, and 
the stream of fire between the receiving ball and 
the atmospheric conductor was too vivid to look at. 
U. Peltier has found that the common fogs arising 
from the mere condeusatiun of the moisture in the 
air are neutral, but that others which are produced 
hy eshalutions from the earth are sometimes posi- 
tive, sdnietjmes negative ; the subject, howeva', 
requires fiuther investigation. 

Though in long-continued mild rains there are no 
tiaci:8 of electricity, yet when rain or snow Mis from 
the higher regions of the atmosphere, it is more of 
less developed, sometimes positive, sometimes n^;a- 
tive, depending a good deal on the direction of the 
wind. During a drifting fall of snow, Mr, Cross 
collected electricity enough to decompose water. 
The atmosphere being positively electric, negative 
rain is supposed to arise from the evaporation of the 
drops in passing tlirough dry air; the vapour carries 
off the positive electricity and leaves the drop in a 
negative state—a circumstance which seeius to be 
oonfirraed by the electricity of cascades, near whicii 
there always is more or less negative electricity; the 
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positive flows into the earth, while the other remains 
united to the drops of the cascade. 

The inductive action of the earth upon the clouds 
and of the different strata of clouds on each other, 
produces great variations in their electrical state. If 
rain falls from the lowermost of two strata of posi- 
tively electrical clouds, the inductive action of the 
earth renders the under surface positive and the 
upper negative, and the rain is positive. By-and-bye 
the under surface of the cloud and the earth become 
neutral ; and after a time the lower cloud becomes 
charged with negative electricity by the induction 
of the upper strata, and the rain is then negatively 
electric. Clouds are very differently charged ; grey 
clouds have negative — red, white, and orange clouds 
positive electricity ; and when clouds differently 
charged meet, an explosion takes place. When the 
sky is clear and the air calm and warm, a succession 
of small white fleecy clouds rising rapidly above the 
horizon and flying swiftly in the very high regions 
of the atmosphere, is a certain presage of a thunder- 
storm. 

Electricity of each kind is probably elicited by 
the friction of currents of air, or masses of clouds 
moving rapidly in different directions, as in thunder- 
storms, when small white clouds are seen flying 
rapidly over the black mass; yet the quick and 
irregular tnotion of clouds in storms is probably 
owing to the strong electrical attraction and repul- 
sion among themselves, though both may be con- 
cerned in these hostile encounters. When two clouds 
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* ffi^rently cliarged by the suriden condensation of 
vapour, and driven by contending winds, approach 
within a certain distance, the thickness of the coating 
of electricity increases on the two adjacent Bides, and 
when the accumulation becomes so great as to oviir- 
come the coercive pressure of the atmosphere between 
them, a discharge takes place which occasions a flash 
of lightiiina;. The actual quantity of electricity in 
any part of a cloud is very small. The intensity of 
the flasii depends upon tlie extent of sur&ee occupied 
by the electricity, which acquires its intensity by its 
instantaneous condensation. 

Tlie air, being a non-conductor, does not convey 
ibe electricity from the clouds to the earth, but it 
acquires from them an opposite electricity, and when 
the tension is very great the furce of the electricity 
becomes irresistible, and an interchange takes place 
between the clouds and the earth, but the motion 
of the lightning is so rapid, that it is difficult 
to ascertain when it goes from the clouds to the 
earth, ur from tlie earth to the clouds, though 
there is no doubt it does buth : explosions have 
burst from the ground, and people have been killed 
by them. 

When the air is highly rarefied by heat its coercive 
power is diminished, so that tlie electricity escapes 
from the clouds in the form of diffiise lambent sheets 
of lightning without thuuder or rain, frequently seen 
in wami summer evenings, sometimes even near the 
zenith, and quite different from tliat sheet lightning 
li tJie horizon which is in general only the reflection 
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of the forked lightning of a distant storm.* When 
the quantity of electricity developed by the sudden 
condensation of vapour is very great, the lightning 
is always forked ; its zigzag form is occasioned by 
the unequal conducting power of the air, by which 
it is sometimes divided into several branches. The 
author once saw a flash divided into four parallel 
streams — a very uncommon occurrence. Occasionally 
in very great storms the lightning sends oflP lateral 
branches. It often appears as a globe of fire moving 
so slowly that it is visible for several seconds, while 
the flashes of forked lightning do not last the 
millionth part of a second. Professor Wheatstone, 
who has measured the velocity of lightning by 
experiments of great ingenuity, found that it far * 
surpasses the velocity of light, and would encircle 
the globe in the twinkling of an eye. This incon- 
ceivable velocity is beautifully exemplified in the 
electric telegraph, by which the most violent and 
terrific agent in nature is rendered obedient to man, 
and conveys his thoughts as rapidly as they are 
formed. The colour of lightning is generally a 
dazzling white or blue, though in highly rarefied air 
it is rose-colour or violet. 

The sudden compression of the air during the 
passage of lightning must convert a great quantity 

' The author saw a very remarkable instance of lightning 
without thunder. There were no clouds on the sky except 
one in the zenith, over which diffused sheets of lambent light- 
ning played for more than an hour without thunder : the cloud 
did not appear to be so high but that thunder might have 
been heard had there been any. 
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of latent into sensible heat, for heat in a latent or 
insensible state exists in all bodies independent of 
their temperature. Heat is absorbed and becomes 
insensible to the thermometer when solids become 
liquids, and when liquids are changed to vapour; 
and it again becomes sensible when vapour is con- 
densed, and when liquids become solid. When water 
D'eezes, all the heat that kept it liquid is given out ; 
and when ice melts, it absorbs heat from everything 
near it. The air is full of heat in a latent state, 
whatever its temperature may be, but it can be 
squeezed out by sudden compression so as to kindle 
tinder. Every aerial wave, every sound, every word 
spoken must set free an infinitesimal quantity of heat ; 
so everything that tends to rarefy the air must cause 
it to absorb a proportional quantity. 

The rolling noise of thunder is probably owing to 
the difference between the velocity of lightning and 
that of sound. Thunder may be regarded as origin- 
ating in every point of a flash of lightning at the 
same instant ; and as soimd takes a considerable time 
to travel, it will arrive first from the nearest point ; 
and if the flash run in a direct line from a person, 
the noise will come later and later from the remote 
pq^nts of its path, in a continued roar. Should the 
direction of the flash be inclined, the succession of 
sounds will be more rapid and intense ; and if the 
lightning describe a circular course above a person, 
the sound will arrive at the same instant from every 
point with a stimning crash.^ 

^ Sound travels at the rate of 1120 feet in a second in air 
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In passing to the earth, lightning follows the best 
conductors — metals by preference, then- damp sub- 
stances — which is the reason why men and animals 
are so often struck. If it meets with a bad con- 
ductor, it shivers it to pieces and scatters the frag- 
ments to a considerable distance. A powerful flash 
scatters gunpowder, while a feeble one ignites it ; 
the hardest trees are split and torn to shreds ; when 
a tree is struck, the heat of the flash converts the 
sap into steam, the expansive force of which shivers 
the tree. The surface of rocks is vitrified by it ; and 
when it falls on a sandy soil, its course underground 
is marked by vitrified tubes many feet long. 

Thunder-storms occur daily within the region of 
the Variables, which is also the region of storms : 
in countries under the influence of the monsoons 
they are tremendous at the changes of these periodi- 
cal winds ; where the trade-winds prevail they are 
hardly known, though electrical discharges are fre- 
quent at their limits. In Greece and Italy there are 
about 40 thimder-storms annually, which occur in 
spring and autumn, while north of the Alps they 

at the temperature of 62° of Fahrenheit ; so if that number be 
multiplied by the number of seconds elapsed between the flash 
of lightning and the thmider, the result will be the distaifce 
in feet at which the stroke took place. A relative of the 
author's was fishing in the Tweed on a very sultry day, and 
lay down on the grass to rest : he was astonished to hear 
repeated peals of thunder, as there was not a cloud to be seen 
in the sky ; two hours afterwards clouds began to rise, and in 
the afternoon there was a thunder-€torm ; the sound had been 
conveyed down the river by the stream. 
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chiefly lake place in Bummer, There are about 24 
in the year on die coasts of the Atlantic and iu 
Germany, but they are much more frequent aiuoDg 
hail on plains. In ihe interior of the 
I they rarely occur in winter, and tliree- 
fourths of the number happen in Hummer. They 
are of such rare occurrence in high latitudes that iu 
■A resiiJence of 6 years in Greenland Sir Ciiarles 
Geiseke only heard it timnder once. 

Some storms arise from the contention of opposite 
currents in the air ; others are occasioned by cur- 
rents of warm air ascending from the earth, which 
ore suddenly condensed as they enter the upper 
regions of the atmosphere, and, as this sometimes 
liappens at the hottest hour of the day, these storms 
are periodical ibr many successive days, recurring 
always at the same hour. Sometimea they estend 
over a great expanse of country, and the IfglJtning' 
darts frum all points of the compass. A person may 
be kilted at the distance of 20 m)Ie.s from the ex- 
plonoD by the bach stroke. If the two extremities of 
a. highly charged cloud dip towards the earth, they 
will repel the electricity of the earth, if it be of the 
tame kind with their own, and will attract the other 
kind ; and if a discharge should take place at one 
end of the cloud, the equilibrium will instantly be 
rtstored by a flash from that part of the earth which 
i» under the other, sufficiently strong to destroy life, 
and it is the most dangerous, though never so strong 
as the direct stroke. 

^Vhen thunder- clouds are very low, there is fre- 
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quently no lightning; the electricity produced by 
induction is so powerful that it escapes from pointed 
objects in the shape of flame without heat, known as 
St. Elmo's fire. These flames are not unfrequently 
seen at the topmasts of ships and the extremities of 
their yards. Bodies between the clouds and earth 
may be electrized by induction, and their electricity 
will be seen in the form of flame, as showers of 
phosphorescent snow. 

Phosphorescence is ascribed to electricity ; various 
substances emit light when decaying, as fish and 
wood. Although many marine animals are phos- 
phorescent, yet the luminous appearance which the 
sea often assumes is not always to be attributed to 
them, but probably to the decaying animal matter it 
contains. 

The aurora is decidedly an electrical phenomenon. 
It generally appears soon after sunset in the form 
of a luminous arch stretching more or less from east 
to west, the most elevated point being always in^the 
magnetic meridian of the place of the observer : 
across the arch the coruscations are rapid, vivid, and 
of various colours, darting like lightning to the 
zenith, and at the same time flitting laterally with 
incessant velocity. The brightness of the rays 
varies in an instant: they sometimes surpass the 
splendour of siars of the first magnitude, and often 
exhibit colours of admirable transparency, blood-red 
at the base, emerald-green in the middle, and clear 
yellow towards their extremity. Sometimes one, 
and sometimes a quick succession of luminous cur- 



CHAP. XXil. 

rents run from one end of the arch or bow to tlie 
other, GO that the rays rapidly increase in brightness: 
bat it is impossible to say whether the coruscations 
themselves are actually affected by a. horizontal 
motion of translation, or whether the more vivid 
light ia conveyed from ray to ray. The rays oc- 
casionally dart far past the zenith, vanish, suddenly 
reappear, and, being' joined by others from the archt 
fiirtn a magnificent corona or immense dome of light. 
The segment of the sky below the arch is quite black, 
as if formed by dense clouds ; yet M. Struve is said 
to have seen stars in it, consequently the blackness 
must be from contrast. The lower edge of the arch 
is evenly defined ; its upper margin is fringed by the 
streamers which converge by the efieet of perspective 
to tlie magnetic poles, that is, to a point in the 
northern hemisphere 70° below the horizon and 23° 
west of north froni London, and to a point dia- 
metrically opposite in the southern. The apparent 
convei^ence of the arch is owing to the same 
cause. 

£ither the aurora must be high above the earth, 
or its coruscations must be very extensive, since the 
ume display is visible at places wide asunder. It 
has frequently been seen in Nortli America and all 
over the north of Europe at the same time, sometimes 
even aa far south as Italy, yet Sir Edward Parry 
certainly saw a ray dart from it to the ground near 
him. M. Strove, Admiral Wrangel, and others who 
have had many opportunities of seeing the aurora in 
hi^ latitudes, assign a very moderate elevation to it. 
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The arch probably passes through the magnetic pole ; 
hence in the north of Greenland it lies south of the 
observer, and Sir Edward Parry saw it to the south 
in Melville Island, which is in 70° N. lat. ; cons?e- 
quently it must appear in the zenith in some places. 
Dr. Faraday conjectures that the electric equilibrium 
of the earth is restored by the aurora conveying the 
electricity from the poles to the equator, for it ap- 
pears in the high southern latitudes, as well as in 
the northern ; and the Rev. G. Fisher has lately sug- 
gested that, as the principal display of the aurora 
takes place at or near the margin of the polar ice, 
the electricity may be conveyed by the conducting 
power of the frozen particles which abound in the 
air in these latitudes, and which, being rendered fit- 
fully luminous by the passage of the electricity, 
produce the arch and the ever-varying flashes of the 
aurora. 

The aurora has a powerful influence on the 

magnetic needle, even in places where the display 

is not seen. Its vibrations seem to be slower or 

quicker according as the auroral light is quiescent 

or in motion, and the disturbances of the compass 

during the day show that the aurora is not peculiar 

to the night. Observations have proved that the 

disturbances of the magnetic needle and the auroral 

displays were simultaneous at Toronto, in Canada, 

on 13 days out of 24, the remaining days having 

been clouded ; and contemp-^raneous observations 

show that on these thirteen days there were also 

magnetic disturbances at Prague and at Van 
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Diemen's Land eo tliaC thi! "occurrence of aurora 
at Toronto on th&he occasions maj be viewed aa a. 
local manifeatation connected with niap;netic eflects, 
which, whatever may haie been their 0Mg;m, pro- 
bably prevailed on tlie same daj over ihe whole 
surfiice of the e;lobe." ' It has been observed that the 
two kinds of auroral action bear a strong analogy to 
the two modes of magnetic action discovered by Dr. 
Faraday, the ordinary auroral beams or streamers 
being parallel to the magnetic meridian, and the 
auroral arch at right angles to it. . 

MAGNETISM. ' 

Magneiism is one of those unseen imponderable 
existences which. like electricity and heat, are known 
only by their effects. It is certainly identical witii 
electricity, for, although it never comes naturally 
into evidence, magnets can be made to exhibit all 
the phenomena of electrical machines. 

Terrestrial magnetism, whicli pervades the whole 
earth, ie extremely complicated ; it varies both with 
regard to space and time, and probably depends upon 
the heat of the sun, upon his motion in the ecliptic, 
which produces changes of temperature, on galvanic 
currents circulating through the surface of the globe, 
and possibly on the earth's rotatory motion. 

The distribution of terrestrial magnetism ia de- 
termined by the declination-needle, or mariner's 
compass, and the dipping-needle; they consist of 

I Cotonel Sabine's Notes to the Englisli traimlatloD of 
Humbaldt'a ' Cobmus,' vol. ii. 
I Hi 
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magnetised needles or bars of steel, so suspended that 
the declination-needle revolves in a horizontal direc- 
tion, and the dipping-needle moves in a plane per- 
pendicular to tlie horizon. The north end of the 
declination -needle or magnet points to the north, 
and the south end to the south, and it only remains 
at rest when in that position. Tiie direction of the 
needle b the magnetic meridian of the place of ob- 
aervation. 

The north end of the dipping-needle bends or 
dips below the horizon in the northern hemisphere, 
and the south end bends or dips beneath it in the 
southern hemisphere, and between the two there is 
a line which encircles the whole earth, where the 
dipping-needle remains horizontal. That line, which 
' is the magnetic equator or line of no dip, crosses 
the terrestrial equator in several places, extend- 
ing alternately on each side, but never deviating 
more than twelve degrees from it. The deviation is 
greater in that part of the Pacific where there are 
most islands, and it is greatest both to the south 
and north in traversing the continents of Afiica 
and America ; thuii it appears that the configuration 
of the land and water has an influence on terrestrial 
magnetism. !North and south of the mc^netic equa- 
tor the needle dips more and more, till at last it 
becomes perpendicular to the horizon in two points, 
or rather linear spaces, known as the north and 
south magnetic poles, which are quite distinct from 
the poles of the earth's rotation. One, whose posi- 
tion was determined by Captain Sir James Clark 
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Ross, is in 70° N. lat. and 97° W. long., while that 
in the southern hemisphere, placed by the same cele- 
brated navigator, from his observations in 1841, in 
the interior of Victoria Island, is in 75° 5' S, lat. and 
154' 8' E. long-. Lines of equal dip are such as may 
be drawn on a globe through all those places where 
the dipping-needle makes the same angle with the 
horizon. The angle of the dip is nut always the 
same : according to Colonel Sabine, who is the 
bishest authority on this subject, it has been decreas- 
ing in the northern hemisphere for the last fifty 
yeara, at the rate of three minutes annually; it is 
also subject to variationsof short periods, and it seems 
to be affected by shocks of earthquakes, even when 
very distant. 

The intensity of the magnetic force is as variable 
and even more complicated than the other m^netic 
phenomena ; it is measured by the number of vi- 
brations made by the declination- needle in a given 
time. It is very different in different parts of the 
earth, but there are four points in wiiich the inten- 
iity is greater than anywhere ebe. Two of these 
are in the northern and two in the southern henii- 
■phere ; they neither coincide with the poles of the 
earth's rotation nor with the magnetic poles, nor are 
they all of equal intensity. 

One of these foci of maximum magnetic intensity 
is situate in North America, south-west from Hud- 
son's Bay ; another is in northern Siberia, in 120' E. 
long. In the southern hemispliere, one of the 
ooiuts of maiiimum magnetic intensity is in thi 
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South Atlantic in 20^ S. lat. and 324° E. long., and 
the other is situate in 60° S. lat. and 131° 20' E. 
long.* In consequence of the unequal intensity of 
the force in these 4 foci, the decrease in magnetic 
power from them towards the equator is extremely 
irregular, so that the dynamic equator, which is 
a line supposed to be drawn through all the points 
on the earth where the intensity is the least, en- 
circles the globe in a waving line, which neither 
coincides with the geographical nor magnetic equa- 
tor ; it forms the division between the magnetic 
intensities in the two hemispheres. Lines drawn 
on a globe through all the points where the mag- 
netic intensity is the same are so complicated that 
it is scarcely possible to convey an idea of them in 
words. They form a series of ovals round each of 
the foci of maximum force, then a figure of 8 in 
each hemisphere having a focus and its ovals in 
each loop, then they open into tortuous lines which 
encompass the globe, but which become less so 
as they approach the dynamic equator. The com- 
plication is increased by the foci in the two hemi- 
spheres being unsymmetrically placed with regard 

* The foci are all of different intensities ; that in the Soath 
Atlantic, discovered by M. Erman, has the least intensity of 
the four, and the other in the southern hemisphere, discovered 
by Sir James Boss, has the greatest ; taking 1 as the unit 
at the magnetic equator in Peru, their intensities are as 2*071 
and 0*706. In the northern hemisphere the American focus 
is more intense than that in Siberia, which is moving from 
west to east, while the minor focus in the southern hemisphere 
is moving from east to west. 



to one anollier, aa well as by the difference in their 
intensities. 

The declinalion or horizontal needle only remaias 
at rest when in a. magnetic meridian, that is when 
it points to the north and south magnetic poles. 
The magnetio meridians coincide with the geogra- 
phical meridians in some places, and in these the 
magnet points to the true north and south, that is, 
to the poles of the earth's rotation. But if it be 
carried successively to different longitudes, it will 
deviate sometimes to the east, sometimes to the west 
of the true uortli. Imaginary lines on the globe, 
pasaing through all places where the magnet points 
to the poles of the earth's rotaliot., are lines of no 
variatiou ; and lines posting through all places where 
the magnetiieviates by aii equal quantity from the 
geograpliical lueridiaus are lines of equal variaiion ;' 
they are also very irregular and form two closed 
systems or loops^ — that is, they surround two points, 
one in uurtlierii Siberia and another in the Pacitic, 
nearly in the meridian of the Fitcaira Islands and 
the Marqutsas.' 



' A TBtj interesting scrita of general charts, on which 
ihete linen of equal variation are laid down, is on the point of 
being published by tlie Hjdrographic Office.— Jannary, !85i. 

' The author is indebted Id the admirable and profound 
inveitigatiuQE of Colonel Sabine for almost all she knows on 
Ihe mbject of lerrestriai magnetism. In these, and in his 
notes on the Eugliah tranblation of Humboldt'E ' Cosmos,' the 
reader will find all that is musl iniertsting on the snbjeoL 
Id his own works there are pinlcs of the eonrse of the difierent 
nugnetic lines meiitiooed in the text. 
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The whole maguctic system is perpetually under- 
going secular and periodical changes, which are so 
irregular and complicated that half a century is 
giifficient to alter the form and position of all the 
lines that have been mentioned. The foci of mag- 
netic intMisity, and the whole system represented by 
the magnetic lines, are moving along the two hemi- 
spheres in opposite directions ; those in the northern 
hemisphere are going from west to east, and those 
in the southern from east to west ; and as the foci of 
maximmn intensity move with different velocities, 
the forms as well a.i the places of the curves are 
slowly, yet continually, changing. The weaker mag- 
netic focus in the northern hemisphere moved through 
50 d^rees of longitude in 250 years. 

The declination h subject to periodic variations, 
depending upon the position of the moon, and to 
annual variations arising from the motion of the 
■ua in the ecliptic, as well as to horary variations 
corresponding to changes of temperature from the 
diurnal rotation of the earth. 

Througliout the middle latitudes of the northern 
hemisphere the north end of the magnet has a mean 
motion from east to west from eight in the morning 
till half-paat one, it then moves to the east till 
evening, after which it makes another excursion to 
the west, and returns again to its original position at 
eight in the morning. The estent of its variation 
is greater in the day than in the night, in summer 
than in winter. It decreases firom the middle 
latitudes in Eutope, where it is 13 or 14 minutes, to 
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the equator, where it ii only 3 or 4 but at the 
equator the variations are performed with extreme 
regwiarity. The horarj m itions of the south end of 
the magnet in the southern hemisphere are accom- 
plished in an exactly opposite direction. Between 
these two magnetic hemispheres there is a line passing 
through an infinity of places, and very nearly coin- 
dditig with the line of minimum magnetic intensity, ' 
where the horary phenomena of Ixith hemispheres are 
combined, each predominating alternately at opposite 
seasons. At St. Helena, which is one of the places 
in question and nearly on the line of minimum in- 
tensity, the horary motion of the north end of the 
magnet corresponds in direction during one half 
of the year with the movement in the northern 
hemisphere, and in the other half of the year the 
direution at the same hours corresponds with that 
in the southern hemisphere, the passage from the 
one to the other being at the equinoxes, when the 
diurnal variations at the usual hours partake more or 
less of the characteristics of both on diflerent days.' 
It thus appears that there are six points on the 
earth peculiarly. remarkable for magnetic phenomena, 
all of which are distinct from one another, and 
from the poles of the earth's rotation— namely, two 

' At Si, UKlena the north end of the needle resches ill 
eastern eiCrame in May, June, July, and August, and nesrl; 
al the same hours it reacb(« in westera extreme in Novem- 
ber, December, Janunry, and February. The paEsage from 
one to the olher takes place at, or soon after, the equinoxes in 
March nnd April, September and October.— Colonel Sabine's 
Notes to ' Cosmos,' vol. 11. 
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magnetic poles where the dipping needle makes an 
angle of 90 degrees with the horizon. The 
magnetic equator corresponds with these in every 
point of which the angle of the dip is zero : it 
encircles the earth, and intersects the terrestrial 
equator, but does not coincide with it. The other 
four points are the foci of maximum magnetic 
intensity, and to them the dynamical equator or 
line of minimum magnetic intensity corresponds, 
also surrounding the earth in an irregular line, but 
which coincides with neither the terrestrial nor 
magnetic equator. Besides these, and either partly 
or nearly coinciding with the line of minimum 
intensity, is that line which is supposed to pass 
through all places where the horary variations of 
the magnet partake of the phenomena of each hemi* 
sphere alternately. 

The earth's magnetism is subject to vast unac- 
countable commotions or storms of immense extent, 
which occur at irregular intervals and are of short 
duration. In 1818 a magnetic storm, shown by a 
violent agitation of the needle, took place at the 
same time over 47 degrees of longitude, extending 
through all tlie countries from Paris to Kasan ; and 
on the 25th of September, 1841, one of these storms 
was simultaneously observed at Toronto in North 
America, at the Cape of Good Hope, Prague in 
Europe, at Macao in China, and there is reason to 
believe that it extended to Van Diemen's Land. 
Similar storms have happened simultaneously in 
Sicily and at Upsala in Sweden; others of less 
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extent and shorter periods more frequently occur, 
and are, like the greater storms, not to be attributed 
to &ay known cause. 

M, Necker de Saussure has traced a marked 
coincidence betweeo the prevailing direction of the 
stratified masses of the mountain chains and tliat 
of the curves of equal magnetic intensity. The 
lioincidence is perfect in the Ural cliain, for there 
the lines of force tend north and south; and they 
do not dei-iate much from the stratification in the 
great plains of European Russia. There is every 
reason to believe that a coincidence takes place in 
(he Scandinavian mouutains, tor a line of equal 
magnetic intensity passes parallel to the Nonv^ian 
coast. In Scotland a line almost coincides with the 
(Grampians ; and as it becomes less northerly before 
reacliing Portugal and Spain, it is there also in 
■iugular coincidence with the sierras on the table- 
land ; the Pyrenees however form an exception to 
ifae law. A magnetic line follows the break of the 
chain of the Alps with great precision. The inter- 
section of two upheavals makes tjiese mountains 
alter their direction from S.W. and N.E. to E, 
nearly, and near to that change the magnetic line 
takes u similar bend and coincides with the Caucasus, 
Taurus, Hindoo-C'oosh, Himalaya, aud Chinese 
mminlains, after which it again tends to tlie north, 
and follou'S the Yablonoi chain to Behriug's Straits. 

In Africa the lines of equal magnetic force coin- 
cide with liie Komri, aud with the lofty sea-coast 
range which unites the mountains of Abyssinia with 
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those at the Cape of Good Hope. Throughout 
North America the lines of equal force coincide with 
the Alleg^lianies, and on the coast of the Pacific 
they take the direction of the Rocky Mountains. In 
Mexico the stratified rocks are parallel to the moun- 
tains of Anahuae, which is the same with the direc- 
tion of the magnetic curves, and a similar coinci- 
dence takes place in the Parima ranges, and in the 
coast-chain of Venezuela. The Andes and the lines 
of equal magnetic intensity are completely discord- 
ant, for they cross one another ; but lines of equal 
magnetic force stretch from the southern promon- 
tories of America and Asia to the mountains of Vic- 
toria Land. 

There is strong presumptive evidence of the influ- 
ence of the electric and magnetic currents oa the 
formation and direction of the mountain masses and 
mineral veins, but their slow persevering action on 
the ultimate atoms of matter has been placed beyond 
doubt by the formation of rubies and other gems, 
as well as various otheT mineral substances, by vol- 
taic electricity. 

The existence of electric currents on the surface 
of the earth has been deduced from terrestrial mag- 
netism, and from the connection between the diurnal 
variations of the magnet and the apparent motion of 
' the sun ; also from the elect ro-magneiic properties 
of metalliferous veins, and from atmospheric electri- 
city, which is continually passing between the air 
and the eanh. 

Dr. Faraday's brilliant discoveries have changed 



the received opinions witli regard to the magnetic 
properties of matter. Althougii all bodies are 
magnetic, they show that it assumes a totally dif- 
ferent form in different substances. For example, 
if a bar of iron be freely suspended between the 
poles of an elect ro-magnet, or very powerful horse- 
shoe magnet, it will be attracted by both poles, and 
will rest in the direction between liiem— tliat is, on 
the line of force. But if a bar of bismuth be 
suspended in the same manner, it will be repelled by 
both poles, and will assume a direction at right 
angles to that which the iron took, and thus the 
same force, whether electric or magnetic, produces 
opporite effects upon these two metals. Substances 
affected after tlte manner of iron are magnetic — those 
affected atler the niaiiuer of bismuth are liaid to be 
diamagnetic. All substances come under one or 
other of these two classes : the diamagnetic are 
infinitely more abundant than the magnetic ; almost 
all bodies on earth belong to tliat class. Many of 
the metais, acids, oils, sugar, starch, animal matter, 
flame, and all the gases, whether light or heavy, 
have the diamagnetic property less or more, but 
oxygen less than any other, and that is tlic reason 
why atmospheric air is the most feebly diamagnetic 
of all substances at its natural temperature ; for when 
very hot it becomes more diamagnetic, and if ex- 
tremely cold it takes a place among the magnetic 
class. Important results with regard to the magnetic 
state of the globe will midoubtcdly be deduced from 
this new property of matter, and Dr. Faraday's 
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observations on that subject show that he is not 
without such anticipations.^ 

"When we consider the magnetic condition of 
the earth as a whole, without reference to its 
possible relation to the sun, and reflect upon the 
enormous amount of diamagnetic matter which forms 
its crust; and when we remember that magnetic 
curves of a certain amount of force, universal in 
their presence, are passing through these matters, 
and keeping them constantly in a state of tension, 
and therefore of action, we cannot doubt that some 
great purpose, of utility to the system and to us its 
inhabitants, is fulfilled by it. If the sun have any- 
thing to do with the magnetism of the globe, then 
it is possible that part of this effect may be due to the 
action of the light that comes to us from that body ; 
and in that view the air seems most strikingly placed 
round our sphere, investing it with a transparent 
diamagnetic, which therefore is permeable to his 
rays, and at the same time moving with great velo- 
city across them. Such conditions seem to suggest 
the possibility of magnetism being thence generated." 

* These anticipations appear to be fully verified by Dr. 
Faraday's important discoveries, which have been just an- 
nounced, on the effects of solar heat upon the oxygen of the 
atmosphere as the grand moving cause in magnetic phenomena. 
— December, 1850. 



CHAPTER XXm. 



T«gBt«t[<m — Kouriahmcnt and Orowth of Planls — Efffots 
lli« differ? nt RajB of the Solar Speclruin — Classes — Be 
nical Dldtriele. 

Is the present state of tlie globe a tliird part only 
of its surface is occupied by land, and probably not 
more tban a fourth part of that is inhabited by man, 
but animals and vegetables have a wider range. 
The greater part of the land is clotlicU with vege- 
tation and inhabited by quadrupeds, the air is 
peopled with birds and insects, and the sea teems 
with living creatures and plants. These organised 
beio^ are not scattered promiscuously, but all 
classett of them have been originally placed in 
regions suited to their respective wanls. Many 
animals and plants are indigenous only in deter- 
minate spots, H'hile a thousand others might have 
Hopported them as well, and to many of which they 
bare been transported by man. 

Plants extract inorganic substances from the I 
ground which are indispensable to bring them to I 
maturity, but the atmosjihere supplies the vegetable ] 
creation with the principal part of its food. 

The black or brown mould which is so abundant I 
is tlie produce of decayed vegetables. When the I 
autumnal leaves, the spoil of the summer, fall to I 
the ground, and their vitality is gone, they enter I 
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into decomposition, and combining with the oxygen 
of tlie atmosphere convert it into an equal volume of 
carbonic acid gaa, whicii conaequently esints abun- 
dantly in every good ijoil, and ia the most important 
part of tlie nourishment of vegetables. Tliis process 
ia slow, and stops as soon as the air in the soil is ex- 
hausted ( but the plough, by loosening the earth, and 
permitting the atmosphere to enter more freely and 
penetrate deeper into the ground, accelerates the 
decom position of the vegetable matter, and conse- 
quently the formation of carbonic acid. 

In loosening and refining the mould, the common 
earth-worm is the fellow labourer with man ; it 
eats earth, and, after extracting the nutritious part, 
ejects the refuse, which ia the finest soil, and may he 
seen lying in Iieaps at tlie mouth of its burrow. So 
instrumental is this creature in preparing the ground, 
that it is said there is not a particle of the finer 
vegetable mould that has not passed through the 
intestines of a worm ; thus the most feeble of living 
things is employed by Providence to accomplish 
the most important ends. 

The food of the vegetable creation consists of 
carbon, hydw^en, azote, and oxygen — -all of which 
plants obtain entirely from the atmosphere in the 

I form of carbonic acid gas, water, and ammonia. 
They imbibe these three substances, and, after 
Laving decomposed them, they give the oxygen 
to the air, and consolidate the carbon, water, and 
azote into wood, leaves, flowers, and fruit. 
The vitality of plants is a chemical process en- 
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tirely due to the sun's light ; it is most active in 
clear sunshine, feeble in the aliade, and nearly sus- 
pended in the night, when plants, like animals, have 
their rest. 

The atmosphere i^entains about one three tliou- 
tandth part of carbonic acid gas, yet that small quan- 
tity yields enough of carbon to form the solid mass of 
all the magnificent forests and herbs that clothe the 
face of the earth, and the supply of that necessary 
ingredient in the composition of the atmosphere is 
maintained by the breathing of animals, by volcanos, 
by decomposition of animal and vegetable matter, 
and by combustion. The green parts of plants 
constantly imbibe carbonic acid in the day ; they 
decompose it, assimilate the carbon, and return the 
oxygen pure to the atmosphere. As the ehemieal 
action is feeble in the shade and in gloomy weather, 
only a part of the carbonic acid is decomposed, 
then both oxygen and carbonic acid are given out 
by the leaves ; but during the darkness of the night 
a chemical action of a different character takes 
place, and almost all the carbonic acid is returned 
anchanged to the atmosphere, together with the 
moisture which is evaporated from the leaves both 
night and day. Thus plants give out pure osygen 
duriag the day, and carbonic acid and water during 
the night. 

Since the vivifying action of the sun brings about 
all these changes, a superabundance of oxygen is 
exhaled by the tropical vegetation in a clear un- 
clouded sky, where the sun's raysare most energetic, 



L GZOGGAPHT. CHAP. XSIII. 

atid attnosplieric moisture most abundant. In 
middle and higher latitudes, on the contrary, no 
a more feeble aun and a gloomy sky, subject to re 
snow, and frequent atmosplieric changes, carbonic 
acid is given out in greater quantity by the les 
vigorous vegetation. But here, as with regard to 
heat and moisture, equilibrium is restored by the 
wiDda ; the tropical currents carry the excess 
oxygen along the upper strata of the atmosphere to 
higher latitudes, to give brealh and heat to men and 
animals; while the polar currents, rushing along 
the ground, convey the surplus carbonic acid to feed 
the tropical forests and jungles. Harmony exist* 
between the animal and vegetable creations ; anlmaJa 
consume tlie oxygen of the atmosphere, which i 
restored by (he exhalation of plants, while plants 
consume the carbonic acid exhaled by men a 
animals J the existence of each is thus due to their 
reciprocal dependence. Few of the great cosmical 
phenomena have only one end to fulfil, they are I 
ministers of the manifold designs of Providence. 

When a seed is thrown into the ground, tlie 
vital principle is developed by heat and moisture, 
and part of the substance of the seed is formed in) 
roots, which suck up water mixed with carbonic 
acid from the soil, decompose it, and consolidate the 
carbon. In this stage of their growth, plants < 
rive their w!iole sustenance from the ground. 
soon, however, as the sugar and mucilage of the 
seed appear above the ground, in the form of leaves 
r shoots, they absorb and decompose the carbonic 
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d of the atmosphere, retain the carbon for iheir 
food, give out the osygeu in tlie day, and pure 
carbonic aciil in the night. In proportion as plants 
grow, they derive more of tlieir foo(i from the air 
and less from the soil, till their fruit is ripened, and 
then the whole of their nourishment is derived from 
the atmosphere. Trees are fed from the air after 
their fruit is ripe, till their leaves &1\, annuals till 
they die. Air-plauts and several species of cactus 
and others derive all their food from the aimusphere. 
It is wonderful tliai so small a quantity of carbonic 
acid as exists in tiie air should suffice to supply the 
whole vegetation of the world — and still more won- 
derful that a seed minute enough to be wafted iuvi- 
sibly by a breath of air should be ihe theatre of all 
the clieniica] changes tliat make St germinate. *- 

Plants absorb water from the ground by their 
roots; they decompose it, and the hydrogen com- 
bines in different proportions with their carbonic 
aud to form wood, sugar, starch, gum, vegetable 
oils and acids. As the green parts combine with 
tbe oxygen of tlie air, especially during night, when 
the tiuictions of plants are torpid, it is assimilated 
on the return of daylight, and assists in forming 
oils, resins, and acids. The combination of the 
vxjgen of the air with tlie leaves, and also with the 
blossom and fruit, during night, appears to be uncon- 

' The sporulefl or seeds of the fungi are bo iiiinule that 
H. Freis counted above ten mllUoDa io a single pluiit of the 
reticuUria majuma : lixey were bo subtile that the; were like 
mioke. 
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nected with the vital process, as it is the same in dead 
plants. An acid exists in tbe juice of every plant, 
generally in combination with a.n alkali. It must 
be observed, however, that these different substances 
are produced at diiFerent stages in tbe growth ; for 
example, starch is formed in the roots, wood, slalk, 
and seed, but it is converted into sugar as the fruit 
ripens, and the more starch the sweeter the fruit be- 
comes. Most of tliese new compounds are formed 
between tbe flowering of tbe plant and the ripening 
of the &uit, and indeed the; furnish the materials for 
tbe flowers, fruit, and seed. 

Ammonia, the third or^nic constituent of plants, 
is tlie last residue from the decay and putrefaction of 
animal matter. It is volitalized, and rises into the 
atmosphere, where it exists as a gas, but in so small a 
quantity that it is with difficulty detected by chemical 
analysis ; yet, as it is very soluble in water, enough 
is brought to the ground by rain to supply the vege- 
table world. Ammonia enters plants by their roots 
along with rain-water, and is resolved within them 
iutj^ its constituent elements, hydrogen and nitrogen. 
The hydrogen aids in forming tlie wood, acids, and 
other substances before mentioned ; while the nitro- 
gen enters into every part of the plant and forms new 
compounds; it exists in the blossom and fniit before 
it is ripe, and in the wood, as albumen ; it also forms 
gluten, which is the nutritious part of wheat, barley, 
oat^, and all other cerealia, as well as of esculent 
roots, as potatoes, beet-root, &c. Nitrogen exists 
abundantly in peas, beans, and pulse of eveiy 
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enters into the compoGiiion of most elemen- 
tary vegelable aubstances ; in sliort, a plant luay grow 
without ammonia, but it cannot produce seed or fruit ; 
the use of animal manure is to supply plants with this 
esBeotial article of their food. Thus the decomposition 
and eonsolidation of the elementary food of plants, 
ihe formation of the green parts, the exjialation of 
moisture by tlieir leaves, its absorption by their 
roots, and all the other circumi^tances of vegetable 
life, are owing- to the illuminating power of the sun. 
Heal can be supplied artificially in our northern 
climates, but it is impossible to replace the splendour 
of a southern sun- His illuminating influence is 
displayed in a remarkable degree by the cacalia 
ficoides ; its leaves combine with the oxygen of the 
atmosphere during; the night, and are as sour as 
■orrel in the morning : as the sun rises they gradually 
lose their oxygen, and are tasteless at, noon ; by the 
continued action of light they lose more and more, 
till towards evening they become bitter. Tlie dif- 
ference of a clear or cloudy sky has an immense 
e^ct on vegetation ; the ripening of fruit depends 
upon the habitual serenity of the sky more than on 
summer temperature alone. 

The blue rays of the solar spectrum have most 
effect ou the germination of seed; the yellow rays, 

■ It is very duubtful, from some late reEi^arcliee noticed else- 
where, tliut the air concaiiiii any appreciable quautilyufummo- 
gUcal gas, ur that il contiibules in a malerial degree lo 
VCgMotioii. See M. de Ville's researcheB in 'Compla 
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which are the moat luminous, on the growing plant. 
That IB on account of the chemical rays, now so well 
known by their action in Daguerreotype impresaions. 
They are most abundant beyond the visible part of 
tlie solar gpectrum, and diminish through the violet, 
blue, and green, to (he yellow, where they cease. 
They penetrate the ground, and have a much greater 
influence on tlie germination of seeds than ordinary 
light or darlcness. That invisible principle, together 
with light, is essential to the formation of the colour- 
ing matter of leaves ; it is most active in spring, and 
is in very considerable excess compared with the 
quantity of light and heat; but as summer advances 
the reverse lakes place; the calorific radiation, or 
those Jiot rays corresponding to the extreme red of 
the spectnira. which faciiiiale the flowering and 
forming of the fruit, become by far the most abun- 
dant ; and a. set of invisible rays, which exist near the 
point of maximum heat in the solar spectrum, are also 
most abundant in summer. Mr. Hunt found that the 
hot rays immediately beyond the visible red destroy 
the colour of certain leaves; and for that reason 
the glass of the great palm-house at Eew Gardens 
is tinged pale yellow-green, to exclude the scorching 
rays in question, tiLOUgh it is permeable by the other 
rays of heat, those of light, and tlje chemical rays.' 

' The Golar spectrum, or culuured image of the sua, fanned 
b; passiog a suabeam tbrough a prism, is cumpoEed of a 
VHricty cif invisible as wtll as visible rays. The cliemical 
rajs are moat abaodaat beyond the violet end of the speetrum, 
and dtH!n.-ase ibrough the violet, blue, and green, to the yel- 
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^^^ In spring and summer the oxygen taken in by the 
green leaves in tlie niglit aids in the formation of 
oils, acids, and tlie other parts that contain it ; but 
as goon as autumn cornea, the vitality or clieinical 
action of vegetables ia weakened ; and the oxygen, 
no longer given out in the day, tliougii still taken 
in during the night, becomes a minister of de- 
■truction ; ii changes the colour of the leaves, and 
conaumes them when they fall. Nitrogen, so essen- 
tial during the life of plants, also resumes its chemical 
character when they die, and by its escape hasteuB 
their decay. 

Although the food which constitutes the mass of 
plants is derived principally from »aterand the gases 
of the atmosphere, fised substances are also requisite 
for their growth and perfection, and these they obtain 
from the earth by their roots. The inorganic matters 
are ihe alkalis, phosphates, silica, sulphur, iron, and 
others. 

It has already been mentioned that vegetable acids 
&re found in the Juices of all the families of plants. 

lov, vhere they cease. The rays of beat are in excess a little 
beyood the red end, and graduiilly ilvcrease towards the violet 
Old. Besides these there are two insulated spots at b con- 
Hdemble dlstanee from the nrd, «bere the bvat is a maximum- 
Were the rays of beat visible, they woald exhibit differeueea 
■■ dktiiict as Ibe coloured rays, so varied are their )iropertieB 
■eeordiag to their position in the epeclrum. Tliere are also 
pccnliar rays which produM phosphorescence, otbers whoee 
properties are not qaite made oai, and probabl; many undia- 
eovered Influencw; for lime has not yet fully revtalcd the 
nbtimity oCChat crealian, when God sud, "Let there he light 
— and there was light." 
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Tbey generally are in combination with one or other 
of the alkaline subsianc«s, as potash, lime, soda, and 
magnesia, whioii are as essential to the existence of 
plants as the carbonic acid by which these acids are 
formed: for example, vines have potash ; plants used 
as dyes never give vivid colours without it ; all legu- 
minous plants require it, and only grow naturally on 
ground that contains it. None of the corn tribe 
can produce perfect seeds unless ihey have both 
potash and phosphate of mag-neaia ; nor can they or 
any of the grasses thrive without silica, which gives 
the hard coaling to straw, to the beard of wheat and 
barley, to grass, canes, and bamboos ; it is even found 
in solid lumps in the hollows and joints of cane, 
known in India by the name of tabashir. To bring 
ibe eerenlia lo perfection, it is indispensable that in 
their growth they should be supplied with carbonic 
acid for the plant, silica to give it strength and firm- 
ness, and nitrogen for the grain. 

Phosphoric acid, combined with an earth or alkali, 
is found in the ashes of all vegetables, and is essen- 
tial to many. Pulse contain but little of it, and on 
that account are less nutritious thaji the cerealia. 
The femiiy of the cruciferK, as cabbages, turnips, 
mustard, &c., contain sulphur in addition to the 
substances common to the growth of all plants ; 
each particular tribe has its own peculiarities, and 
requires a combination suited to it. On that account 
there is often a marked difference in the arborescent 
vegetation on the same mountain, depending oo the 
nature of tlie rocks. 
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The oceiui furniahea some of the matters found id 
plants ; the prodigious quantity of sea-water con- 
stantly evaporated carries with it salt in a volatilized 
state, which, dispersed over the land by the wind, 
supplies the ground with salt and the other ingre- 
dients of sea-water. The inoi^nic matters which 
enter plants by their roots are carried by the sap to 
every part of tiie vegetable system. The roots im- 
bibe all liquids presented to them iudiscriminately, 
but they retain only the subslauces they require at 
the various stages of their growth, ajid tlirow out 
sucli parts as are useless, together with the effete or 
dead matter remaining after the uutriment has been 
estracted from it. Plants, like animals, may be 
poisoned, but tlie power they have of expelling de- 
leterious substances by their roots generally restores 
them to health. The feeulent matter injures the 
soU ; besides, after a time the ground is drained of 
the inoi^iie matter requisite tor any one kind of 
plant : hence the necessity for a cliange or rotation 
of crops. 

A quantity of heat is set free and also becoraei 
latent in the various transmutations that take place in 
the interior of plants ; so that they, like the animal 
creation, have a tendency to a temperature of their 
own, independent of external circumstances. 

The quantity of electricity requisife to resolve a 
grain weight of water into its elementary oxygen and 
hydrt^n is equal to the quantity of atmospheric 
electricity which is active i[i a very powerful thun- 
der-storm ; hence some idea may be formed of the 
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intense energy exerted by the vegetable i 
the decomposition of the vast mass of water and other 
matters necessary for its sustenance. But there must 
be a compensation in the consolidation oi' rlie vege- 
table food, otherwise a tremendous quantity would 
be in perpetual aciivity. It is said to be given out 
from the points of their leaves, so possiblj- some part 
of [he atmospheric electricity may be ascribed to this 
cause; but there is reason to believe that electricity, 
excited by the power of solar light, constitutes the 
chemical vitality of v^etation. 

The colouring matter of flowers is various, if we 
may judge from the effect which the solar spectrum 
has upon their e:spressed juices. The colour is very 
brilliant on the tops of mountains and in the Ahitic 
lands. Possibly the diminished weight of the air 
may have some effect, for it can scarcely be supposed 
that barometrical changes should be entirely vritlioul 
iniluence on vegetation. 

The perfume of flowers and leaves is owing to a 
volatile oil, which is often carried by the air to a 
greit distance : in hot climates it is most powerful 
I the morning and evening. The odour of the 
Humiria has been perceived three miles from the 
coast of South America; aspecies of Tetracera sends 
lerfume as far from the island of Cuba ; and the 
na of file Spic^ Islands is wafied to a considerable 
distance out to sea. The variety of perfumes is infi- 
, and shows the innumerable conibinations of 
which a few simple substances are capable, and the 
extreme minuteness of the particles of matter. 
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In norlhert] and mean latitudes winter is a time j 
of compieie rest to tiie veg'etable world, and iti ti 
pieal climates the vigour of vegetation is suspended ' 
during the dry, hot season, to be resumed at the 
return of the periodical rains. The periodical phe- 
Domena of the appearance of the first leaves, the 
flowering;, ripeniug of the fruit, and the fall of the 
leaf, depend upon ihe annual and diurnal chat3g;es of , 
temperature, moisture, electricity, and perhaps on 
magnetism, anil sueceed with such perfect harmony 
and regularity, that, were there a sufficient number 
of observations, lines miglit be drawn on a globe 
passing through all places where the leaves of certain 
plants appear simultaneously, and also for the other 
principal phases of vegelation. In places where the 
same plant flowers on the same day, the fiuit may, 
not ripen at the rame period in both; it would 
therefore be interesting to know what relation 
lines pa.'^sing through those would haie to one 
another and to the isothermal lines ; more especially i 
with regard to the plants indispensable to man, since 
the periodicity of vegetation affects his whole social 
condition.' 

Almost all plants ^leep during the night ; eome . 
show it in their leaves, others in their blossom. The 

' Professor Quelelet is desiroas that the periodical pheno- 
mena of vegi^tion should be observed M, u number of placef, ' 
In order to establish a iMimparieDn betwecu the periods at 
vbich Ihey take plaei; ; and for that purpost he gives u Ue 
the i:umiiioncEt plants, as lilac, laburDum, elder, birch, otik, 
borse^hestnut, pench, pcnr, croeus, daisy, &<!., whiph he hira- 
telf observes 3.uuuallj at BrusEela. 
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Mimosa tribe not only close thai leaves at night, but 
their foot-stalks droop; in a clover-field not a. leaf 
opens until after sunrise. The conimon daisy is a 
&niiliar instance of a sleepin^j' fluwer ; it shuts up its 
blossom in the evening, and opens its white and 
crimson -tipped star, the "day's eye," to meet the 
early beams of the morning sun ; and then also 
■ " winking mary-buds begin to ope their golden eyes." 
The crocus, tulip, convolvulus, aiid many others, 
close their blossoms at different hours towards even- 
ing, some to open them again, others never. The 
ivy-leaved lettuce opens at eight in the morning, 
and closes for ever ut four in the afternoon. Some 
plants seem to be wide awake all night, and to give 
out their perfume theu only, or at nightfall. Many 
of the jessamines are most fragrant during tbe twi- 
light : the Olea fragrans, the Daphne odorata, and the 
night-stuck reserve their sweetness for the midnight 
hour, and the night-flowering Cereus turns night into 
day. It begioa to expand its magnificent swect- 
§cented blossom in the twilight, it is full blown at 
midnight, and closes, never to open again, with the 
dawn of day ;^these are " the bats and owls of the 
vegetable kingdom.'" 

> DondelioiL opeoa at five or ^ in the mamiiig, and dlltti 
It nine in ihe eveiiiiig ; the goat's-beard waits a! three in tbe 
moraing, aud shuts at five or six iu the afiemooD. The 
orauge-coloured Kscholtzia is so sensitive that it closes duriDg 
tbe passage oFa cloud. " Thi^ maiigiild that goes to bed wi' 
and with him rises weeping," with maoj' more, are 
of ihc sliA-p of plants : ihe gentianello, veronica, and 
olhei plants close their blossoms ou the approach of ra 
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Many plants brougtt from warm to temperata 
climates have become habitoated to their new situ- 
stion, and flourish as if they were natives of the soil ; 
euch as have been accustomed to flower and rest at 
particular seajions change their habits by degrees, 
and adapt themselves to the seasons of the country 
that has adopted them. It is much more difficult 
to transfer alpine plants to the plains Whether 
from a change of atmospheric pressure or mean tem- 
perature, all attempts to cultivate them at a lower 
level geucrally foil : it is much easier to accustom a 
plant of the plains to a higher situation. 

Plants are propagated by seeds, offsets, cuttings, 
and buds; hence they, but more especially trees, 
bavo myriads of seats of life, a congeries of vital 
systems acting in concert, but independently of each 
other, every one of whicli might become a new 
plant. In this respect the fir and pine tribe are 
inferior to deciduous trees, which lose their leaves 
annually, because they are not easily propagated 
except by seeds. It lias been remarked that all plants 
that are propagated by buds from a common parent 
fltock have the same duration of life: this has been 
noticed particularly witli regard to some species of 
apple-trees in England. It appears that all the 
garden varieties of fruit, whether from buds, layers, 
or cuttings, wear out after a time ; and that seedlings 
have a great tendency to revert to the original wild 
character of the plant. 

A certain series of transitions takes place through- 
out the lives of plajits, each part being transformed 
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and passing into another ; a law that was first ob- 
served by the illustrious poet Giitbe. For example, 
the embryo leaves pass into common leaves, these 
into bracteee, the bracrete into sepals, the sepals into ' 
petals, which are transformed into stamens and an* 
thers, and these again pass into ovaries with their 
styles and stigmas, that are to become the fruit and 
ultimately the seed of a new plant. 

Plants are naturally divided into three claaseti, 
differing materially in organization ; — The Crypto- 
gamia, whose flowers and seeds are either loo minute 
to be easily visible, or are hidden in some part of the 
plant, as in fungi, mosses, ferns, and lichens, which 
are of the least perfect organization. Next to tljese 
are the monocotyledonoiis plants, as grasses and 
palms, in which the foot-slalks of the old leaves form 
the outside of tiie stem ; plants of this class have but 
one seed lobe, which forms one little leaf in their 
embryo state. Their flowers and fruit are gene- 
rally referable to some law in which the number 3 
prevails, as, for example, the pelals and other parts 

I are three in number. The dicotyledonous plants 
form the third class, which is tlie moat perfect in its 
(n^anization and by much the most numerous, in- 
cluding the trees of the forest and most of the 
flowering shrubs and herbs. They increase by coat- 
ings from without, as trees, where the growth of each 
year forms a concentric circle of wood round the 
pith or centre of the stem ; the seeds of these plants 
have two lobes, which in their embryo state appear 
first iu two little leaves above ground, like most of 
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the European specisH. The parts of the flowers and 
fruit of this cla£9 g'enerally have some relation lo the 
number 5. 

The three botanical classes are dbtributed ii 
diflerent proportions in different zones : mc 
dooous planta, such as grasses and palms, 
more rare than tlie dicotyledonous class. 
the tropics there are four of the latter to c 
gnus or palm tribes, in the temperate zones six to 
one, and in the polar regions only two lo one, be- 
cause mosses and licliens are most abundant in the 
high latitudes, where dicotyledonous plants are com- 
paratively rare. In the temperate zones one-sisth 
of the plants are annuals, omitting the cryptogaraia ; 
in the torrid zone scarcely one plant in twenty is 
ftnnuAl, ^Jld iti the polar regions only one in tliirty. 
The • number of ligneous vegetables increases on 
approacliing the equator, yet in North America 
there are 120 different species of forest-trees, 
whereas in the same latitudes iu Europe there are 
only 34. The social plants, grasses, heaths, furze, 
broom, daisies, &c., which cover large tracts, are 
rare between the tropics, except on the nioutitains 
and table-lands and on. the llanos of equatorial 
America. 

£quiuoctial America has a more extensive and 
v^etatioD than any otlier part of the world ; 
ipe has not above half the number of indigenous 
iea of plants; Asia, with its islands, has some- 
wliat less than Europe ; Australia, with itj; islands, 
in the Pacific, still less ; aud there are fewer vege- 
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table productions !□ Africa tlian in any part of the 
globe of the same exteut. 

Since (he constitution of the atmosphere is very 
much the same everywhere, vegetation depends prin- 
cipally on the sun's light, moisture, and the mean 
annual temperature, and it is abo in some degree 
regulated by the heat of summer in tlie temperate 
zones, and also by exposure, for such plants as re- 
quire warmth are found at a lower level on the 
north than on the south side of a mountain. Be- 
tween the tropics, wherever rain does not fall, the 
Boil is burnt up and is as unfruitful as that exposed 
to the utmoat rigour of frost ; but where moisture is 
combined with heat and light, the luxuriance of the 
vegetation is beyond description. The abundauce 
and violence of the periodical rains combine with 
the intense light and heat to render the tropical 
forests and jungles almost impervious from the raok- 
ness of the vegetation. This exuberance gradually 
decreases with the distance from the equator; it 
also diminishes progressively as the height above 
the level of the sea increases, bo that each height 
has a corresponding parallel of latitude where the 
climates and floras are similar, till the perpetual 
snow on the moan tain-tops, and its counterpart in 
the polar regions, have a vegetation that scarcely 
rises above the surface of the ground. Hence, in 
ascending the Himalaya or Andes from the luxuriant 
plains of the Ganges or Amazons, changes take 
place in the vegetation analogous to what a traveller 
would meet with in a journey from the equator to 
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the pole^. This law of decrease, thoug^h perfectly 
regular over a wide extent, is perpeiuiiUy inter- 
fered with by local climate and soil. From the 
combination of various causes, as llie tiiatribution 
of land and water, iheir diflerent powers of absorp- 
tion and radiation, together with the ibrm, texture, 
and clothing of the land, and the prevailing- winds, 
it is found that the isotliermal lines, or imaginary 
lines drawn through places on the snrfiice of the 
globe which have the same mean annual temperature, 
do not correspond with, the parallels of latitude. 
Thus, in North America, the climate is much colder 
than in the corresponding European latitudes. Que- 
bec is in the latitude of Paris, and the country is 
covered with deep snow four or five months in the 
year, and it l)as occurred that a summer has passed 
there in which not more than 60 days hai'e been Iree 
from frost. 

In the southern hemisphere, beyond the 34th 
parallel, the summers are colder and the winters 
milder than in corresponding latitudes of the northern 
hemisphere. Neither does the temperature of moun 
tains always vary exactly with their height above 
the sea ; other causes, as prevailing- winds, difference 
of radiation, and geological structure concur in pro- 
ducing irregularities, -which have a powerful effect 
un the vegetable world. 

However, no similarity of existing circumstances 
can account for whole families of plants being con- 
fined lo one particular country, or cveu to a very 
limited district, ivhich, as far as wc can Judge, 
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might have grown equally well on many others. 
Latitude, elevation, soil, and climate are but second- 
ary causes in the distribution of the vegetable king- 
dom, and are totally inadequate to explain why 
there are numerous distinct botanical districts in the 
continents and islands, each of which has its own 
vegetation, whose limits are most decided when they 
are separated by the ocean, mountain-chains, sandy 
deserts, salt-plains, or internal seas. Each of these 
districts is the focus of families and genera, some of 
which are found nowhere else, and some are com- 
mon to others, but, with a very few remarkable 
exceptions, the species of plants in each are entirely 
different or representative.^ This does not depend 

^ M. de Candolle established 20 botanical regions, and 
Professor Schow 20 ; but Professor Martius, of Manich, has 
divided the vegetation of the globe into 51 provinces, namely, 
5 in Europe, 11 in Africa, 13 in Asia, 3 in New Holland, 4 
in North and 8 in South America, besides Central America, 
the Antilles, the Antarctic Lands, New Zealand, Van Die- 
men's Land, New Guinea, and Polynesia. To these, other 
divisions might be added, as the Galapagos, which is so 
strong^ly defined. 

E.:ion Humboldt gives the following concise view of the 
distribution of plants, both as to height and latitude : — 

The equatorial zone is the region of palms and bananas. 

The tropical zone is the region of tree-ferns and figs. 

The subtropical zone, that of myrtles and laurels. 

The warm temperate zone, that of evergreen trees. 

The cold temperate zone, that of European or deciduous trees. 

The subarctic zone, that of pines. 

The arctic zone, that of rhododendrons. 

The polar zone, that of alpine plants. 

Upper Limit of Trees on Mountains. — The upper limit of 
trees is distinguished by the Escallonise, on the Andes of 
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upon the difference in latitude, for tiie veg;etatioti of 
tlie United States of North America is totally uii- 
like ihal of Europe uiiiier ihe same isothermal lines, 
ami even between the tropics the ^eatest dissi- 
milarity often prevails under <litierent dt^ees of 
luugitude ; consequently the cause of this iiavtial 

Qnilo, at Ihc height of 11,500 feet above the level of the 

In iropical Mexico Ibe upper limit of trees, ot the height 
of 13,789 fee!, is distiuguishnl by the PinuE occideiitiilis. 

Id Clie teiiipi;rale zone the limit of trees is marked li; the 
Qnerciu Semlcurpifulia, at 11,500 feet, ou the Boath aide of 
ihe Himalaya, and by the Bctula Alba, on the north side, at 
the hiHght of I*,»JO &et ; the same birch forms the limit of 
tbe Caac^us, al the elevation of G'iSi feet On the Pyrenees 
and Alps the limit is marked by the Conit^rge or pine tribe : 
ou ihe Pyrenees h; the Pinus nodnata, at the height of 10,870 
feel i on the £outh side of tbe Alps by the larch, at Ihe eteva- 
lion of 670O feel ; and bj the i'inus abies, at 5883 feet on the 

lu Laplaod the Betnla Albu forms tbe upper limit of trees, 
al tia height of only 1918 It^t. 

T/ie upper Limit of Shrubt.—lD the Andes of Quito tJie 
Bpjarias are Ibe shrubs that attain the greatest height, aud 
terminitte at 13,1^0 feel above tbE: »ea-ievel. 

The juniper, Salis, and Eibes, or cnrrant tribe, fbrm the 
upper limit of shmbs on the sonth side of the Himalaya, at 
Ihe height of 11,501) feel. The lama, or Genista veisicolor, a 
species of broom, flourlshts at the height of t'.UUO feel on 
the north side, and vegetation is pculODgfd to nearly 18,UUI) 
feet 

The fihododeodron forms the upper limit of shrubs on the 
Caucasus, at 88iQ feet; in the Pjreneea it grows to B3li 
feet ; in the Alps to 748U feet ; and in I^plaud it forms the 
upper limit of ihrnbs at an elevation of 3000 fuel above the 
Arctic Oceau. 

K2 
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distribution of plants, and that of animals also, which 
is according to the same law, must be looked for in 
those early geological periods when the earth first 
began to be tenanted by the present races of or- 
ganised beings. 

As the land rose at different periods above the 
ocean, each part, as it emerged from the waves, 
had probably been clothed with vegetation, and 
peopled with animals, suited to its position with 
regard to the equator, and to the climate and con- 
dition of the globe then being. And as the con- 
ditions and climate were different at each succeeding 
geological epoch, so each portion of the land, as it 
emerged from the ocean, would be characterized by 
its own vegetation and animals, and thus at last 
there would be many centres of creation, as at this 
day, all differing more or less from one another, 
and hence alpine floras must be of older date than 
those in the plains. The vegetation and faunas of 
those lands that differed most in age and place 
would be most dissimilar, while the plants and 
animals of such as were not far removed from one 
another in time and place would have correlative 
forms or family likenesses, yet each would form a 
distinct province. Thus, in opposite hemispheres, 
and everywhere at great distances, but under like 
circumstances, the species are representatives of one 
another, rarely identical : when, however, the con- 
ditions which suit certain species are continuous, 
identical species are found throughout, either by 
original creation or by migration. The older forms 




may liavo been modified to a certain extent by the 
Bucctediiig conditions of the globe, but they never 
could have been changed, since immutability of 
species is a primordial law of nature. Keither 
external circumstances, time, nor human art, can 
change one species into another, though each to 
a certain extent is capable of accommodating itself 
to B change of external circumstances, so as to pro~ 
duce varieties even transmissible to their offspring. 

The flora of Cashmere and the higher pans of the 
Himalaya mountains is aimilar to that of southern 
Europe, yet the species are represeutative, not iden- 
tical. In the plains of Tartary, wiiere from their ■ 
elevation the degree of cold is not less than in the 
wastes of Siberia, the vegetation of one might be 
mistaken for that of the other ; the gooseberry, 
currant, willow, rhubarb, and in some places the 
fiak, haze), cypress, poplar, and birch, grow in both, 
but they are of different species. The flora near the 
enow-line on the lofty mountains of Europe, and 
lower down, has also a perfect lamily likeness to 
tfiat in high northern latitudes. In like manner 
many plants on the higher parts of the Chilian 
Andes are similar, and even identical, with those 
in Tierra del Fuego ; nay, tlie Arctic flora lias a 
certain resemblance to that of the Antcrctic regiona, 
and even occasional identity of species. These re- 
markable coinci<lences may be accounted for by 
the different places having been at an early geo- 
It^eal period at the same level aliove the ocean, 
and that they continue to retain ])art of Iheir ori- 
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ginal flora after their relative positions have been 
changed. The tops of the Chilian Andes were pro- 
bably on a level with Tierra del Fuego when both 
were covered with the same vegetation, and in the 
same manner the lofty plains of Tartary may have 
acquired their vegetation when they were on the 
level of southern Siberia. 

In the many vicissitudes the surface of the globe 
has undergone, continents formed at one period were 
broken up at another into islands and detached 
masses by inroads of the sea and other causes. 
Professor E. Forbes has shown that some of the 
primary floras and faunas have spread widely from 
their original centres over large portions of the con- 
tinents before the land was broken up into the form 
it now has, and thus accounts for the similarity and 
sometimes identity of the plants and animals of 
regions now separated by seas, — ^as, for example, 
islands, which generally partake of the vegetation 
and fauna of the continents adjacen t to them. Taking 
for granted the original creation of specific centres 
of plants and animals. Professor E. Forbes has 
clearly proved that " the specific identity, to any 
extent, of the flora and fauna of one area, with those 
of another, depends on both areas forming, or having 
formed, part of the same specific centre, or on 
their having derived their animal and vegetable 
population by transmission, through migration, over 
continuous or closely contiguous land, aided, in the 
case of alpine floras, by transportation on floating 
masses of ice. 
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By the preceding laws ihe limited provinces and 
dispersion of animal and vegi table life are explained, 
but the existence of single species in ri^ions very 
6ir apart has not yet been accounted for 

Very few of the exogenous or dicotyledonous 
plants are common to t«o or more countries far 
apart: among the few, the Samulus Valerandi, a, 
common English plant is a nitive of Australia; 
the Potentilla tridniitata, not found in Britain, ex- 
cept on one hill in Angusshire, is common to Arctic 
Europe and the mountains of North America ; and 
in the Falkland Islands tliere are morn than 30 - 
flowering plant's idenlical with those in Great 
Britain. 

There are many more instances of wide diffusion 
among the nionocotyledouous plants, especially 
gra.'wes : the Phleum alpinum of Switzerland grows 
witiiout the smallest variation at the Straits of Ma- 
gellan, and Mr. Bunbury met with tlie European 
quaking-grass in the interior of Soutlieru Afinea 
I north of the Cape of Good Hope;' but (he cellular 
I w cryptogamous class is most widely diffused — plants 

^^^HV^Tbe Aquatic MonocDl^Iedonons plants oSter perliaps more 
^^^SKSing eiamples of wide diffuBion over the snrfiu* of the 
globe tban an; others. The Pistia Etrstiol^ is fliund iii India 
and in many parts of Soutli America ; tbe LemDai CriEulca and 
gibba are fonnd llirouj^hout Europe and in Australia. Dr. 
Weddell found the well known CauUnia fragilia of Europe in 
I Smih America, but the Cbsra ftetidu is perhaps the most 

widi'ly distributed plant among tbe monocotyltdononsaqualiw. 
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and of all others the most difficult to transport. The 
Sticta aurata, found in Cornwall, is a native of the 
Cape of Good Hope, St. Helena, the West India 
islands, and Brazil ; the Trichomanes brevisetura, 
long supposed to be peculiar to the British isles, 
is ascertained to grow in Madeira, South America, 
<&c. ; and our eminent botanist, Mr. Robert Brown, 
found 38 British lichens and 28 British mosses in 
New Holland, yet in no two parts of the world is 
the vegetation more dissimilar; and almost all the 
lichens brought from the southern hemisphere by Sir 
James Boss, amounting to 200 species, are also 
inhabitants of the northern hemisphere, and mostly 
European. 

In islands far from continents the number of 
plants is small, but of these a large proportion occur 
nowhere else. In St. Helena, of 30 flower-bearing 
plants, 1 or 2 only are native elsewhere, but in 60 
species of cryptogamous plants Dr. Hooker found 
only 12 peculiar to the island. 

Some plants are more particularly confined to cer- 
tain regions : the species of Cinchona which furnish 
the Peruvian bark grow along the eastern declivity 
of the Andes, as far as 18° S. lat. ; the cedar of Le- 
banon is indigenous on that celebrated mountain 
only ; and the disa grandiflora is limited to a very 
small spot oh the top of the Table-mountain at the 
Cape of Good Hope; but whether these are rem- 
nants whose kindred have perished by a change of 
physical circumstances, or centres only beginning to 
spread, it is impossible to say. 
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Plants are dL>iperaed bycurreiils: of 600 plantt 
from the vicinity of the river Zaire on the coast of 
Africa, 13 are found aiso on the shores of Guiana 
and Brazil, evidently carried by the great equatorial 
oorrent to countries congenial in soil ami climate. 
The seeds of the mimosa scandens, the gnilandina 
Bonduc, and the cachew-nut, are wafted from the 
West India islands to tiie coasts of Scotland and 
Ireland by the Gulf-stream, a climate ajid soil 
which do not suit them, therefore they do not grow. 
Of all the great orders, the species of I/egnaminosie 
are most widely dispersed on coasts, because their 
seeds are not injured by the water. Winds also 
waft seeds to g'reat distances ; birds and quadrupeds, 
and above all man, are active agents in dispersing 
plants. 
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CHAPTER XXIV. 

Vegetation of the Great Continent — Of the Arctic Islands — 
And of the Arctic and North Temperate Regions of Europe 
and Asia. 

The southern limit of the polar flora, on the old 
continent, lies mostly within the Arctic Circle, but 
stretches along the tops of the Scandinavian moun- 
tains, and reappears in the high lands of Scotland, 
Cumberland, and Ireland, on the summits of the 
Pyrenees, Alps, and other mountains in southern 
Europe, as well as on the table-land of eastern Asia, 
and on the high ridges of the Himalaya. 

The great European plain to the Ural Mountains, 
as well as the low lands of England and Ireland, 
were at one period covered by a sea full of floating 
ice and icebergs, which made the climate much 
colder than it now is. At the beginning of that 
period the Scandinavian range, the other continental 
mountains, and those in Britain and Ireland, were 
islands of no great elevation, and were then clothed 
with the Arctic flora, or a representative of it, which 
they still retain now that they form the tops of the 
mountam-chains, and at that time both plants and 
animals were conveyed from one country to another 
by the floating ice. It is even probable, from the 
relations of the fauna and flora, that Greenland, 
Iceland, and the very high European latitudes, are 
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ihe residue of a great northern land wlutb had si 
down at the close of the glacial period, for there I 
were many vicissitudea of level during that epocJi. 
At all events it may be presumed that the elevation 
of the Arctic regions of both continents, if not con- 
temporaneous, was probably not far removed in time. 
Similarity of circumstancee had extended throughout 
the whole Arctic regions, since there is a remarkable 
similarity and occasional identity of species of plants 
and animals in the high latitudes of both continents, | 
which is continued along the tops of Their mountain- 
chains, even in the temperate zones ; and there is 
renson to believe that the relations between the 
fannas and floras of Northern America, Asia, and 
Europe, must have been established towards the 
close of the glacial period. 

The flora of Iceland approaches that of Britain, 
yet only one in four of the British plants are known in 
tcelanil. There are 870 species in Iceland, of which 
more than half are flower- bearing : this is a greater 
proportion than is found in Scotland, but there are 
only -32 of woody texture. This flora is scattered 
in groups according as the plants like a dry, marsliy, 
TOlcanic, or marine soil. Many grow close to the 
hot-springs ; i^me not far from the edge of the basin 
of the Great Geyser, where every other plant is 
petrified; and species of Confervaa flourish in a spring I 
said to be almost hot enough to boil an egg. The 1 
Cerealia cannnt be cultivated nn account of tlie seve- 
rity of the climate, but the Icelanders make bread 
£>OID metur, a species of wild corn, and also from 
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the bulbous root of Polygonum viviparum; their 
greatest delicacy is the Angelica archangelica ; 
Iceland moss, used in medicine, is an article of com- 
merce. There are 583 species in the Feroe islands, 
of which 270 are flowering plants : many thrive 
there that cannot bear the cold of Iceland. 

ARCTIC FLORA OF THE GREAT CONTI- 
NENTS. 

In the most northern parts of the Arctic lands 
the year is divided into one long intensely cold night 
and one bright and fervid day, which quickly brings 
to maturity the scanty vegetation. Within the limit 
of perpetual congelation the Palmella nivalis (or 
red snow of the Arctic voyas^rs), a very minute red 
or orange-coloured plant, finds nourishment in the 
snow itself, the first dawn of vegetable life ; it is also 
found colouring large patches of snow in the Alps 
and Pyrenees. 

Lichens are the first vegetables that appear at the 
limits of the snow-line, whether in higli latitudes or 
mountain-tops, and they are the tirst vegetation that 
takes possession of volcanic lavas and new islands, 
where they prepare soil for plants of a higher order ; 
they grow on rocks, stones, and trees, in fact on any- 
thing that aflfords them moisture. More than 2400 
species are already known ; no plants are more 
widely diffused, and none afford a more striking in- 
stance of the arbitrary location of species, as they 
are of so little direct use to man that they could not 
have been disseminated by his agency. The same 
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kinds prevail Ibroughout the Arciic regions, and 
the species common 1o both Itemisplieres are very 
numerous. Some lichens produce biilliant red, 
orange, and brown dyes ; and tlie Iripe Ue roclie, a 
species of Gyrnphora, is a miserable substitute for 
food, as our intrepid countryman, Sir John Franklin, 
and his brave coinpanions experienced in their peril- 
ous Arctic journey. 

Mosses follow lichens on newly formed soil, and 
they are found everywhere throughout the world in 
damp situations, but in greatest abundance in tem- 
perate climates ; 800 species are known, of wliich 
a great part inhabit the Arctic regions, constituting 
a large porlion of the vegetation. 

In Asiatic Siberia, nurtli of the 60th parallel of 
l&tirude, the ground is perpetually frozeu at a very 
small depth below the surface : a tempemture of 
70° below zero of Fahrenheit is not nnconimon, and 
in some instances the cold has been 120° below zero. 
Then it is fatal to animal life, especially if accom- 
panied by wind. In some places trees grow and 
com ripens even at 70° of north latitude : but iu 
the most northern parts boiindlees swamps, varied 
by lakes both of 5alt and fresh water, cover wide 
portions of this desolate country, which is buried 
Dnder snow nine or len montiia in the year. As 
MOD as the snow is melted by the returning sun, 
tiiese extensive morasses are covered with coarse 
grass and rushes, while mosses and lichens mixed with 
dwarf willows clothe the plains ; saline plants abound, 
and whole dbtricts produce Diotis ceratoides. 
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Id Nova Zembla and oilier places in the far north 
the vegetation is »o stunted that it barely covers tlie 
ground, but a much greater variety of minute plants 
of considerable beiuty are crowded together there in 
a small space than in the Alpine regions of Europe, 
where the iiame genera grow. This arises from the 
weakness of thi? vegetation ; for in the Swiss Alps 
the same plant irequenily occupies a large epac^. 
excluding every other, as the dark blue gentian, the 
violet-coloured pansy, the pink and yellow stone- 
crops. In the remote north, on the contrary, where 
vitality is comparatively feeble and the seeds do not 
ripen, thirty different species may be seen crowded 
together in a brilliant mass, no one having strength 
to overcome the rest. In such frozen climates plants 
may be said to live between the air itnd the earth, 
for they scarcely rise above the soil, and their roots 
creep along' the surface, having- scarcely power to 
enter it. All the wooHy plants, as the betula nana, 
the reticulated willow, Andromeda tetragona, with a 
few berry-bearing sltrubs, trail along the ground, 
never rising more than an inch or t«'o above it. The 
Salix lanata, the giant of these Arctic forests, never 
glows more than five inches above the surface, while 
its stem, 10 or 12 feet long, lies hidden among the 
nioss, owing slielter lo its lowly neighbour. 

The chief characteristic of the vegetation of the 
Arctic regions is the predominance of perennial and 
cryptogamouH plants, and also of the sameness of its 
nature; but more to the south, where nighl begins 
to alternate with day, a dilfereiice of species appears 
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^ tliat of longitude as well as of latitude. A 
beautiful flora of vivid colours adonis these latitudes 
botli in Europe and Asia during llieir brief but 
briglit and ardent Hummur, coii^istiii^ of potentillas, 
gentians, ehickweeds, ^xifragns, seduiiis, ranunculi, 
spiraeas, drabaG, artemisios, claytonias, and many 
more. Such is the power uf tbe sun and the con- 
sequent rapidity of vegetation, that these plants 
spring up, blossum, ripen their seed, and die, in six 
weeks : in a lower latitude woody plants follow tliese, 
as burry-bearing shrubs, the glaucous kaliiiia, the 
trailing azalea, and rhodmlendrons, Tlie Siberian 
flora differs ftoni that in the same European latitudes 
by tlie North American genera Phlox, Mitella, 
C lay ton ia, and the predominance of astersj solidagos, 
spireeas, milk -vetches, wormwood, and the saline 
plants goosefoot, and saltworts. 

Social plants abound in many parts of the northern 
countries, as grass, heath, furze, and broom ; the 
steppes are an example of this on a very extetisive 
scale. Both in Europe and Asia they are subject to 
a rigorous winter, with deep snow and chilling blasts 
of wind ; and as the soil generally consists of a coat- 
ing of v^etable mould over clay, uo plants ivitli 
deep roots thrive upon them ; hence the ste|ipes are 
destitute of trees, and even bushes are rare except in 
ravines ; the grass is thin but nourishing. Hya- 
cinths and some other Imlbs, mignonette, asparagus, 
Uquoriue, and wormwood, grow in tlie European 
Kteppes ; the two last are peculiarly characteristic. 
Tht) nelumbium speciosum grows in one spot tive 
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miles from the town of AstracBO, and nowhere else 
in ihe wide domains of Russia : the leaves of this 
beautiful aquatic plant are often two feet broad, and 
its rose-coloured blossoms are very fragrant. It is 
also native in India aod Tibet, where it is held sacred, 
as it was formerly in Egypt, where it is said to be 
extinct ; it is one of the many instances of a plant 
growings in countries far apart. 

Eiich aleppe in Siberia has its own peculiar plants ; 
the Peplis and Caraphoroama are peculiar to the 
steppe of the Irtish, and the Amaryllis tartarica 
abounds in the meadows of eastern Siberia, where 
vegetation bears a great analogy to that of north- 
western America; seveial genera and species are 
common to both. 

Ilalf the plants found by Wormskiold in l^amt- 
chatka are European, with the exception of eight or 
ten, wliieh are Araeriean. Few European treea grow 
in Asiatic Siberia, notwithstanding the similarity uf 
climate, and most of them disappear towards the 
rivers Tobol and Irtish. 

In Lapland and in the high latitudes of Rusraa 
laf^ tracis are covered with birch-trees, but the 
pine and iir tribe are the principal inliabitants of the 
north. Pi'odigious forests of these are spread over 
the mountains of Norway and Sweden, and in Euro- 
pean Russia 200,000,000 acres are clotlied with these 
ConiferK alone, or uecasionally mixed with wiUows, 
poplars, and aiders. Although soils of pure sand and 
lime are absolutely barren, yet they generally contain 
enough of alkali to supply the wants of the fir and 
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pine tribes, wliich require ten times less thaD oaks 
and other deciduous trees. 

The Siberian steppes are bouhrted on the south by 
great forests of pine, bircli, aiwi wiilow ; poplars, 
elms, and Tartarian maple overhang; the upper 
courxes of the noble rivers which flow from the moun- 
tains to the Frozen Ocean, and on the banks of the 
Yenessei the pinus Cembra, or Siberian pine, with 
edible fruit, grows 120 feet higii. The Altai are 
covered nearly to their summit with similar forests, 
but on their greatest heiglita the stunted larch crawls 
on the ground, and the flora is like that of northern 
Siberia : round lake Baikal the pinus Cembra grows 
nearly to the snow-line. 

Forests of black birch are peculiar to Daouria, 
wliere there are also apricot and apple trees, and 
rhododendrons, of which a species g^ws in thickets 
on the hills with yellow blossoms. Here and every- 
where else throughout this country are found all 
the species of Caragana, a genus entirely Siberian. 
Each terrace of the mountains and each steppe on 
tbe plains hiis its peculiar plants, as well as some 
common to all ; perennial plants are more numeroua 
than annuals. 

If temperature and climate depended upon lati< 
tilde alone, all Asia between the aOtli and 30th 
parallels would liave a mild climate ; but tliat is far 
from being the case, on account of the structure of 
the continent, whicb consists of the higliest table- 
lands and the lowest plains ou the globe. 

The table-land of Tibet, wiiere it is not culti- 
- VOL. II. I' 
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vated, has tLe character of great sterility, and the 
climate is as unpropitions as the soil ; frost, snow, 
and 8leet begin early in September, and continue 
with little inteiTuption till May ; snO"', indeed, falls 
every month in the year. Tiie air is always dry, 
because in winter moisture falls in the form of snow, 
and in summer it is quickly evaporated by the in- 
tense heat of the sun. The thennometer sometimes 
rises to 144" of Fahrenheit in the sun, and even in 
winter his direct rays have great power for an hour 
or two, so that a variation of 100° in the tempera- 
ture of the air has occurred in Iwelve hours. Not- 
withstanding these (iisad vantages, there are sheltered 
spots which produce most of the European grain 
and fmiis, though the natural vegetation bears the 
Siberian character, but the species are quite distinct. 
The most common indigenous plants are Tartarian 
furze and various prickly shrubs resembling it, goose- 
berries, currants, liyssop, dog-rose, dwarf sow-thistle, 
equisetum, rhubarb, lucern, and asafostida, on which 
the flocks feed. Prangos, an umbelliferous plant 
with broad leaves and scented blossom, is peculiar 
to X^dak and other parts of Tibet. Mr. Moorcroft 
says it is BO nutritious, that sheep fed on it become 
fet in twenty days. There are three species of 
wheat, three of barley, and two of buckwheat, na- 
tives of the lofty table-land, where the sarsinh is 
the only fruit known to be indigenous. Owing to 
the rudeness of the climate, trees a 
yet oil the lower declivities of sorai 
are aspens, birch, yew, ash. Tartaric oak, \ 
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pines, and the Pavia, a species of horse chesnut. 
Much of the table-land of Tartary ia occupied by the 
Great Gobi and other deserts of sand, witli grassy 
steppes near the mountains ; but of the flora of these 
reg^iona we know nothing, 

FLORA OF BRITAIN AND OF MIDDLE AND 
SOUTHERN EUROPE. 

The British islands afford an excellent illustration 
of distinct provinces of animals ami plants, and also 
of their raigratioa from other centres. Professor 
E, Forbes has determined five botanical districts, 
four of which are restricted to limited provinces, 
whilst the fifth, which comprehends the ^;re!it mass 
of British plants, is everywhere, either alone or 
mixed with the others. All of these, with a very 
few doubtful exceptions, have migrated before the 
British islands were separated from the continent. 
The first, which is of great antiquity, includes the 
flora of the mountain districts of the west and 
aoitfh-west of Ireland, and is similar to that in the 
south of Spaiu, but the more delicate plants had 
been killed by the change of climate afler the sepa- 
ration of Ireland from the Asturias. The flora in 
the south of England and the south-east of Ireland 
is different from that in all other parts of Ihe British 
Islands ; it is intimately related to the vegetation of 
the Channel Islands and the coast of France opposite 
to them, yet there are many plants in the Channel 
Islands which are not indigenous in Britain. In 
\,1 
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the south-west of England, niiere the clmlk plautH 
prevail, the Horn is like that on the ailjaceiit coast of 
France. 

The tops of the Scottish mountains are tjie focus 
of a separate flora, which is the same witli that in 
the Scandinavian Alps, anti is very numerous, 
Scotland, Wales, and a part of Ireland received this 
flora when they were groups of islands in the Glacial 
Sea. Tlie rare Eriocanlon is found in the Hebrides, 
in Connemara, and in Northern America, and no- 
where else. Some few individuals of tliis flora grow 
on the summits of the mountains in Cumbetland and 
Wales, The fifth, of more recent origin than the 
alpine flora, including all the ordinary flowering 
plants, as the common daisy and primrose, hairy 
ladies' BiJiock, upright meadow crowfoot, and the 
lesser celandine, together with our common trees and 
shrubs, has migrated from Gennany before England 
was separated from the Continent of Europe by the 
British Channel. It can be distinctly traced in its 
pn^ress across the island, but the migration was not 
completed til! after Irelaad was separated from 
England by the Irish Channel, and that is the reason 
why many of the ordinary English plants, animals, 
and reptiles are not fouud in the sister island, for 
the migration of animals was simultaneous with that 
of plants, and took place between the last of the 
tertiary periods and the historical epoch, that of 
man's creation ; it was extended also over a great 
part of the continent,' 

' The British flora contains at least 3000 species. 
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Deciduous trees are the chief cliaracteristic of the 
temperate zoue of the old continent, more especially 
of middle Europe ; these thrive best in .soil produced 
by the decay of the primary and ancient volcanic 
rocks, wliich furnish abundance of alkali. Oaks, 
elms, beech, ash, larcli, maple, lime, alder, and 
sycamore, all of which lose their leaves in winter, 
are the prevailiug vegijtation, occasionally mixed 
with fir and pine. 

The undergrowth consista of wild apple, clierry, 
yew, holly, hawthorn, broom, furze, wild rose, 
honeysuckle, clematis, &e. The most numerous and, 
characteristic herbaceous planla are the umbellifer- 
ous class, as carrot and anise, the campanulas, the 
Cichuraceffi, a family to whicli lettuce, endive, dande- 
lion, and sow-thistle belong. The enicifotm tribe, 
as wallflower, stock, turnip, cabbage, cress, &c., are 
so numerous, that they form a distinguishing feature 
ill the botany of midflle Europe, to which 45 species 
of them belong. This family is almost coniiued to 
the northern hemisphere, for, of 800 known species, 
only 100 belong to the southern, the soil of which 
must contain less sulphur, which is indispensable for 
these plants. 

In the Pyrenees, Alps, and other higii lands in 
Europe, the gradation of botanical forms, from the 
summit to the foot of the mountains, is similar to 
that which takes place from the Arctic to the luiddle 
latitudes of Europe. The analogy, however, is true 
only when viewed generally, for many local circum- 
stauces of climate and vegetation interpose ; and 
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although the similarity of botanical forms is very 
great between certain zones of altitude and parallels 
of latitude, the species are for the most part different. 
Evergreen trees and shrubs become more frequent 
in the southern countries of Europe, where about a 
fourth part of the ligneous vegetation never entirely 
lose their leaves. The flora consists chiefly of ilex, 
oak, cypress, hornbeam, sweet chesnut, laurel, lau- 
rustinus, the apple tribe, manna or the flowering 
ash, carob, jujube, juniper, terebinths, lentiscus and 
pistaccio, which yield resin and mastic, arbutus, 
myrtle, jessamine (yellow and white), and various 
pines, as the Pinus maritima, and Pinus Pinea, or 
stone pine, which forms so picturesque a feature in the 
landscape of southern Europe. The most prevalent 
herbaceous plants are Caryophyllese, as pinks, Stel- 
laria, and arenarias, and also the labiate tribe, mint, 
thyme, rosemary, lavender, with many others, all 
remarkable for their aromatic properties, and their 
love of dry situations. Many of the choicest plants 
and flowers which adorn the gardens and grounds in 
northern Europe are indigenous in these warmer 
countries : the anemone, tulip, mignonette, narcissus, 
gladiolus, iris, asphodel, amaryllis, carnation, &c. 
In Spain, Portugal, Sicily, and the other European 
shores of the Mediterranean, tropical families begin 
to appear in the arums, plants yielding balsams, 
oleander, date and palmetto palms, and grasses of 
the group of Panicum or millet, Cyperaceae or sedges. 
Aloe and Cactus. In this zone of transition there 
are six herbaceous for one woody plant. 
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FLORA OF TEMPERATE ASIA. 

The veg-etatioii of western Asia approaches nearly 
to tliat of India at one extremity, and Europe at the 
other; of 281 g;enera of plants wiiith grow in Asia 
Minor and Persia, 109 are Eiir<]pean. Syria and 
Asia Minor form a region of transition, like tlie 
Other countries on tlie Mediierranean, where tlie 
plants of the temperate aiid tropical zones are united. 
We owe many of our best fruits and sweetest flowers 
to these regions. The cherry, almond, oleander, 
syringa, locust-tree, &c., come from Asia Minor ; tlie 
walnut, peach, melon, cucumber, hyaulnth, ranun- 
culuK, come from Persia ; the date-palm, fig, olive, 
niullierry, and damask-rose, come from Syria ; tJie 
vine and apricot are Armenian ; the latter grows 
also everywhere in middle and northern Asia. 
The tropical forms met with in more shellered 
places are the sugar-cane, date and palmetto palms, 
mimosas, acacias, Asclepias gigautea, and arbores- 
cent Apocineffi. On the mountains south of the 
Itlack Sea, American types appear in rhododendrons 
and the Azalea pontica, and herbaceous [ilants are 
numerous and brilliant iu these countries. 

The table-land of Persia, though not so high as 
that of Eastern Asia, resembles it in the quality of 
the soil, which is chiefly clayey, sandy, or saline, and 
the climate is very dry ; hence vegeration is poor, 
and consists of thoniy bushes, acacias, mimosas, 
tamarisk, Jujube, and asaftctida. Forests of oak 
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cover the mountaiDs of Lusistan, but the date-palm 
is the only produce of the parched shores of the 
Arabian Gulf and of the oases on the Persian table- 
land. In the valleys, which are beautiful, there are 
clumps of Oriental plane and other trees, hawthorn, 
tree-roses, and many of the odoriferous shrubs of 
Arabia Felix. 

Afghanistan produces the seedless pomegranate, 
acacias, date-palms, tamarisks, &c. The vegetation 
has much the same general character as that of 
Egypt. The valleys of the Hindoo Coosh are 
covered with clover, thyme, violets, and many 
odoriferous plants : the greater part of the trees in 
the mountains are of European genera, though all 
the species of plants, both woody and herbaceous, 
are peculiar. The small leguminous plant from 
whose leaves and twigs the true indigo dye is ex- 
tracted grows spontaneously on the lower offsets of 
the Hindoo Coosh. This dye has been in use in India 
from the earliest times, but the plant which produces 
it was not known in England till towards the end of 
the 16th century. Since that time it has been culti- 
vated in the West Indies and tropical America, 
though in that country there is a species which is 
indigenous. 

Hot arid deserts bound India on the west, where 
the stunted and scorched vegetation consists of tama- 
risks, thorny acacia, deformed Euphorbiae, and almost 
leafless thorny trees, shaggy with long hair, by 
which they imbibe moisture and carbon from the 
atmosphere. Indian forms appear near Delhi, in 
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the genera Flacourtia and others, mixed with Syrian 
planta. East of tliis transitioQ the vegetation be- 
comes entirely Indian, except on the higher parta of 
the mountains, where European types prevail. 

Tlie Himalaya mountains form a distinct botanical 
district. ImmediateJy below the snow-line the flora 
is almost the same v'ith that on the high plains of 
Tartary, to which may be added rhododendrons ajid 
audromedas, and aiuong the herbaceous plants prim- 
roses appear. Lower down vast tracts are covered 
with prostrate t>amboos, and Eiuvpean forms become 
universal, though the species are Indian, as gentians, 
plaotagos, campanulas, atid gale. There are exten- 
sive forests of Coniferse, consisting chiefly of Pinus 
excelsa, Deodora, and Morinda, with many decidu- 
ous forest and fruit trees of European genera. A 
transition from this flora to a tropical vegetation 
takes place between the altitudes of 9000 and 5CX)0 
feet, because the rains of the monsoons begin to be 
felt in this region, which unites the plants of both. 
Here the scarlet and other rhododendrons grow 
luxuriantly ; walnuts, and at least 25 species of oak, 
attain a great siie, one of which, the Quercus semi- 
carpifolia, has a clean trunk from 80 to 100 feet 
high. Geraniums and labiate plants are mixed in 
sheltered spots with the tropical genera of Seita- 
mineee, or the gijiger tribe ; bignonias and balsams, 
and camellias, grow on the lower part of this 
region. 

It is remarkable that Indian, European, Ameri- 
can, and Chinese fonns are united in tliis zone of 
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transition, thoug^ii tiie distinctness of species still 
obtains : the Triosteum, a genus of the honeysuckle 
tribe, is American ; the Abelia, anottier genus of the 
same, together with the Camellia and Tricyrtis, are 
peculiarly Ciiinese ; the daisy and wild thyme are 
European. A few of the trees and plants mentioned 
descend below the altitude of 5000 feet, but they 
soon disappear on the hot declivities of the moun- 
tain, where the Erythrina monosperma and Bombax 
heptapliylhim are the most common trees, togetjier 
with the Millingtoniffi, a tribe of large timber-trees, 
met with everywhere between the Himalaya and 
10° N. lat. The shorea robusta, Dalbergia, and 
Cedrela, a genus allied to mahogany, are the most 
trees in the forests of the lower regions of 
these mountains. 

The temperate regions of eastern Asia, including 
[Jhinese Tartary, China, and Japan, have a vegeta- 
tion totally different from that of any other part of 
the globe similarly situated, and show i[i a strong 

I point of view the distinct character which vegeta- 
tion assumes in ditFerent longitudes. In Manchouria 
and the vast mountain-chains that slope from the 
eastern extremity of the high Tartarian table-land to 
the fertile plains in China, the forests and flora are 
generally of European genera, but Asiatic species ; 
in tliese countries the buckthorn and honeysuckle 
tribes are so numerous as to give a peculiar charac- 
ter to the vegetation. Mixed with these and with 
roses are thickets of azaleas covered with blossoms 
of dazzling brightness and beauty. 
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The transition zone in this country lies between 
ihe 36tli and 27th parallels of north latitude, in 
which the tropica.1 dora is mixed with that of the 
northern provinces. The prevailing plants on the 
Chinese low grounds are Glycine, Hydrangea, the 
camphor laurel, stiUingia sebifera, or wax-tree, 
Clerodendron, Hibiscus rosa-sinensis, thuia orien- 
talis, olea IVagrans, the sweet blosaoms of which are 
mixed with the finer teas to give them flavour ; 
Melia azedarach, or Indian pride, the paper mul- 
berry, and others of the genus, aiid camellia sasan- 
qua, which covers hills in the province of Kiong-si. 
The tea-plant, and other species of Camellia, grow 
in many parts ; the finest tea is the produce of a low 
range of hills from between the 33i'd and 2ath 
parallels, an ofisot from the great chain of Peling. 
Thea viridis and bohea are possibly only varieties of 
the same plant; the green tea is strong and Iiardy, 
the black a small delicate plant. The quaUty of 
the tea depends upon the stage of growth p,t which 
it is gathered ; early leaves make the best tea, those 
picked late in t)ie season give a very coarse lea. 
Bohea grows in the province of Fu-kian, hyson in 
Song-lo. Pekoe or pak-lio, which means white 
down in Chinese, consislji of the first downy sprouts 
or leaf-buiis of I hree-y ears-old plants. A very 
costly tea of this kind, never brought to Europe, and 
known as the tea of the Wells of the Dragon, is 
used only by persons of the higliest rank in China. 
The true Imperial tea aleo, called Flos tlieae, which 
is nut, as wa^ supposed, tlie flower buds, but merely 
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& very superior qiialiry of tea, seldom reaches Eu- 
rope ; that sold under this name is really CNusan tea 
flavoured with blossoms of olea fragrans.' The 
Chinese lieep tea a year before they use it, because 
fresh tea has an intoxicating quality which produce^ 
disturbance of the nervous system. It is a remark- 
able circumstance that tea and coffee, belonging to 
different families, natives of different quarters of 
the globe, should possess the same principle, and 
it is not less remarkable that their application to 
the same use should have been so early discovered 
bymu. 

The lea-plant grows naturally in Japan and upper 
Assam ; it is hardy and possesses great power of 
adaptation to climate. It lias lately been cultivated 
in Brazil, in Provence, and in Algiers, but at an ex- 
pense which renders it uitprotitable. Tea comes to 
Europe almost exclusively from China, but tlie plant 
thrives so well in the north- westt^rn provinces of 
India that the English will ultimately compete with 
the Chinese in producing it, especially fo the con 
sumption of Tibet. Tea was fir t b ought to 
Europe by the Dutch in 1610; a nail qua ti j 
came to England in 1666, and now tl -i al c n 

' Tiie plants with which the Chinese" g fla u to tea 
are the olea fragnmE, Chloraathus incunspicuus, gardenia So- 
rida, aglaiu odorula, mogorium samb&c, vitex spicata, camel- 
lia Eusanq^no, camellia odorlfera, illictum anisatum, magnolia 
jrulan, ro&o. iiidica odoratiEEima, tarmeiic, oil of Gixa orellana. 
and the root of the Florentine iris. 

The principles of caffeine and theine are in all respects 
identical. 



FLORA OF TEJIPERATI! ASH. 



sumptiou of tea in Great Britain is upwards of fifty 
millions of pounds.' 

The climate of Japan is milder than its latitude 
would indicate, owing to the influence of the sur- 
rounding ocean. European forms prevail iti the 
high lands, as they do generally throughout the 
momitain^ of Asia and the Indian Archi]>elagu, with 
the difference of species, as Abies, Cembra, Strobus, 
and Larix. The Japanese flora ia similar to the 
Chinese, and there are 30 American plants, besides 
others of Indian and tropical climates. These 
islands, nevertheless, have their own peculiar Sora, 
distinct in its nature ; as the Sophora, Keiria, Au- 
cuba, Mespilus, and pyrus japonica, rhus vernix, 
illicium anisatum, or the anise-tree, daphne odo- 
rata, the soap-tree, various species of tlie Calycan- 
thus tribe, the custard-apple, the Khair mimosa, 
which yields the catechu, the lilchi, the sweet 
orange, the cycaa revoluta, a plant resembling a 
dwarf palm, with various other fruits. Many tro- 
pical plants mingle with the vegetation of the cocoa- 
nut and &n palnis. 

Thus the vegetation in Japan and China is widely 
different irom that in the countries bordering the 
Mediterranean, though between the same parallels 
of latitude. In the tropical regions of Asia, where 
beat and moisture are excessive, the inllueiice of 
latitude vanishes altogether, and the peculiarities of 
the vegetation in different longitudes become more 

' Davis on China. 
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CHAPTER XXV. 

Flora of Tropical Asia — Of the Indian Archipelago, India, and 

Arabia. 

Tropical Asia is divided by nature into three dis- 
tinct botanical regions : the Malayan peninsula, with 
the Indian Archipelago ; India, south of the Hima- 
laya, with the island of Ceylon ; and the Arabian 
peninsula. The two first have strong points of 
resemblance, though their floras are peculiar. 



FLORA OF THE INDO-CHINESE PENINSULA 
AND THE INDIAN ARCHIPELAGO. 

Many of the vegetable productions of the penin- 
sula beyond the Ganges are the same with those of 
India, mixed with the plants of the Indian Archi- 
pelago, so that this country is a region of transition, 
though it has a splendid vegetation of innumerable 
native productions, dyes of the most vivid hues, 
spices, medicinal plants, and many with the sweetest 
perfume. The soil in many places yields three crops 
in the year : the fruits of India, and most of those 
of China, come to perfection in the low lands. The 
Arang forms an exception to the extreme beauty of 
the multitude of palms which adorn the Malayan 
peninsula ; though it is eminently characteristic of 
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that country, it ia an ugly plant, covered with black 
fibres like horsehair, sufficiently; strong to make 
cordage. It is cultivated for the sugar ami wine 
made from its juice. Teak is plentiful ; altui»>t all 
that is used in Benga.1 comes from the Birman 
empire, though it is less durable than that of the 
Malabar coast. The Hopea odorata is so large that 
a caooe is made of a. single trunk ; the Gordonia 
integrifolia is held in such veneration that every 
Birmau liotise has a beani of it. 

There are seven species of native oak in the 
forests ; the mimosa catechu, which furnishes the 
terra Japonica used in medicine ; the trees which 
produce varnish and stick-lac ; the glyphyria nitida, 
a myrtle, the leaves of which are used as tea in 
Beocooleii, calletl by the natives the tree of long 
life. The coasts are wooded by the herttiera ro- 
busU, a lai^ tree which thrives within reach of the 
tide ; bamboox with stems a foot and a half in dia- 
meter grow in dense thickets in the low lands. The 
Palmyra palm and the borassus tlabelliformis grow 
in esteusive groves in the valley of the Irrawadtly : 
it is a niagiiificeut tree, often 100 feet high, remark- 
able for its gigantic loaves, one of which would 
shelter 12 men. 

The anomalous plants the Zamias and CycadeEe, 
somewhat like a palm with large pinnated leaves, 
but of a different family, are found here and in tro- 
pical India ; tliose in A(nerica are of a different 
species, OrchidesK and tree-ferns are innumerable in 
the woody distiicta of the peninsula. 
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The vegetation of the Indian Archipelago ia 
gorgeous beyond description ; although in many in- 
stances it bears a 'strong analogy to lliat of the 
Malayan peninsula, tropical India, and Ceylon, still 
it is in an eminent degree peculiar. The height of 
the mountains cau.ses variety in the temperature 
sufficient to admit of the growth of dammar pines, 
oaks, rhododendrons, magnolias, valerians, lionej- 
suckles, bilberries, gentians, oleasters, and other 
European orders of woody and herbaceous plants ; 
yet there is not one species in common. 

Palm-trees are more abundant in these islands 
than in any other part of the world, especially in 
the Sunda group, the origin of many, a few of 
which are now widely spread over the eastern coun- 
tries. Three species of Areea, attaining 6. height of 
from 40 to 50 and more feet, are cultivated in all 
the hot parts of India ; and caryota Urens, the fruit of 
which is acrid, yet if yields wine and sugar, are all 
native. The attempt is \ain to speeify the multitudes 
of these graceful trees which form so characteristic 
a feature in the vegetation of these tropical blands, 
where a rich moist soil with intense heat brings 
them to such perfection. It has been observed that 
monocotyledonous plants are generally more plenti- 
ful in islands than on continents, and also that tliey 
estend ferther into the southern than into tlie norlh- 
ern hemisphere, which may be accounted for by the 
moist and mild ciimate of the former. 

Jungle and dense pestilential woods entirely cover 
the smaller islands and the plains of the larger ; 
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uoasts are lined with thickets of maiigroves, a malted 
vegetation of forest-trees, bamboos, and coarse grass, 
entwined with elimbing aud creeping plants, and 
overgrown by orchideous parasites in myriads : the 
gutta-percha is aUo a native of the^e alluvial tracts. 
The forest-treesof the Indian Archipelago are almost 
unknown ; teak and many of the continental trees 
grow there, but tlie greater number are peculiarly 
their own. Tlie naturalist Kumphius had a cabinet 
inlaid with 400 kinds of wood, the produce of 
Amboyna and the Molucca islands. 

Sumatra, .Java, and tlie adjacent islands are the 
region of the drjolmlanops camphora, in the stems 
of which solid lumps of a remarkable and costly kind 
of camphor are found. All tlie trees of that order, 
and of sevEiral others, are peculiar to these islands, 
and 18 species of trees and shrubs of the Melasloma- 
ceous tribe grow there and in continental India. 
There are thickets of the sword-leaved vaquois-tree 
and (if tlie Pandanus or screw-pine, a plant resem- 
bling tiie anana, with a blossom like that of abulnislt, 
very odoriferous, and in some species edihle. 

This is the region of spices, which are very limited 
in tlieir distribution: the myristica moschiita (llie 
nutmeg and mace-plant) is confined to llie Banda 
Islandii, hut it is said lo have been discovered lately 
in New Guinea. The Amboyna and the Molucca 
groups are the focus of ihe carj'ophylliis aromatieiis, 
a myrtle, the buds of whicli are known as cloves. 
Various species of cinnamon and ca^ia, both of the 
laurel tribe, together with varieties of pepper, dil- 
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fereat from those in India and Ceylon, grow in tliis 
archipelago. AU the pepper-plants require great 
beat : they are rare in Africa, bnt plentiful in Ame- 
ricii and the Indian Archipelao;oi the common black 
pepper ia peculiar to the hottest parts of Asia, 
extepding- only a few degrees on each side of the 
equator. In 1842 more than 30,000,000 pounds 
weight of pepper were produced in Sumatra alone. 
Some of the moat excellent fruits are indigenous 
here only, as the dourio, the ayer ayer, loquat, the 
choapa of Molucca, peculiar kinds of orange, lemon, 
and citron, with others known only by name else- 
where. Those common to the continent of India 
«re the jambrose, rose-apple, jack, various species of 
bread-fruit, mango, mangosteen, and the banana. 

Here the netlle tribe assume the most peniicious 
character, as the upas-tree of Java, one of the most 
deadly vegetable poisons : and even the plants re- 
sembling our common nettle are so acrid that the 
sting of one in Java occasions not only pain but ill- 
ness, which lasts for days. A nettle in the island of 
Timor, called by the natives the " Devil's leaf," is 
so poisonous that it produces long illness and even 
death. The chelik, a shrub growing in the dense 
forests, produces a poison even more deadly than 
the upas. Some of the fig genus, which belongs 
alao to the natural order of nettles, have acrid juices. 
Trees of the eacliew tribe have a milky sap: the 
fine japan lacquer is made from the juice of the 
stigmaria vernicifiua, Barringtonia and palms are 
very splendid here, the latl«r generally of peculiar 
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species and limited in their distribution, as the Nipa. 
No country is richer in club-mossea and orchideoiiB 
plants, which overrun the trees in thousands in the 
deep dark mountain forests, choked by hug^ creep- 
ing plants, an undei^rowth of gigantic grasses, 
through which not a ray of light penetrates, 

Sif Stamford Raffles describes the vegetation of 
Java as " feiirful." In these forests the air is heavy, 
chained with dank and deadly vapours, never agitated 
by a breatli of wind ; the soil, of tJie deepest black 
vegetable mould, always moist and clammy, stimu- 
lated by the fervid heat of a tropical sun, produces 
trees whose stems are of a spongy texture from their 
rapid growth, loaded with parasites, particularly the 
orchideous tribe, of which no less than 300 species 
are peculiar to that island. Tree-ferns are in the 
proportion of one to twenty of the other plants, and 
form a large portion of the vegetation of Java and 
all these islands ; and there are above SOO tropical 
species of club-mosses growing to the length of 3 feet, 
whereas in cold countries they creep on the ground. 

The Rafflesias, of which there are four species, are 
the most singular productions of this arcliipelago. 
The most extraordinary one is common to Java and 
Sutnalra, where it was discovered by Dr. Arnold, 
and therefore is called Rafflesia Amoliii. It is a 
parasitical plant, with buils the size of an ordinary 
cabbage, and the flower, which smells of carrion, is 
of a brick-red colour, 3i feet in diameter: that 
found by Mr. Arnold weiglied IS pounds, and the 
oup in its centre could contain IS pints of liquid. 
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According to Sir Stamford Raffles there are six 
distinct climates in Java, from the top of the moun- 
tains to the sea, each having an extensive indigenous 
vegetation. No other country can show an equal 
abundance and variety of native fruit and esculent 
vegetables. There are 100 varieties of rice, and of 
fragrant flowers, shrubs, and ornamental trees the 
number is infinite. Abundant as the Orchideae are 
in Java, Ceylon, and the Birmese empire, these 
countries possess very few that are common to them 
all, so [local is their distribution. Ferns are more 
plentiful in this archipelago than elsewhere ; tree- 
ferns are found chiefly between or near the tropics, 
in airless damp places. 



INDIAN FLORA. 

The plains of Hindostan are so completely shel- 
tered from the Siberian blasts by the high table-lands 
of Tartary and the Himalaya mountains, that the 
vegetation at the foot of that range already assumes 
a tropical character. In the jungles and lower 
ridges of the fertile valley of Nepal, and on the 
dark and airless recesses of the Silhet forests, arbor- 
escent ferns and orchideous plants are found in pro- 
fusion, scarcely surpassed even in the islands of the 
Indian Archipelago — indeed the marshy Tariyane is 
full of them. Sekein is an extremely rich botanical 
country. Numerous beautiful species of rhododen- 
drons were discovered by Dr. Hooker, between 
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5000 and 10,000; and the Arctic vegetation between 
10,000 and 17,000 feet is also very ricii. In the 
Khasaja country, south of Assam, at the eastern 
extremity of Bengal, tlie veg;eta.tioi( is estreraely 
abundant and varied ; oaks abound. The lowest 
ranges of the Himalaya, the pestilential swamp of 
the Tariyane, the alluvial ridges of ihe hills that 
bound it on the south, and many parts of the plains of 
the Ganges, are covered with primeval forests, which 
produce whole orders of large timber-trees, frequently 
OTemin with parasitical lorantha. 

The native fruits of India are maiiy : the orange 
tribe is almost all of Indian origin, though some of 
the species are now widely spread over the warmer 
parts of the other coutiuents aod the more distant 
countries of Asia. Two or three species are pecu- 
liar to Madagascar ; one is found in the forests of 
the Essequibo, and another in Brazil, which are the 
only exceptions known. The limonia laureola grows 
on the tops of tlie high Aslatie mouiitains, which 
are covered with snow several months in the year ; 
and the wampee, a fruit much esteemed in China and 
the Indian Archipelago, is produced by a species 
of this oriler. The vine grows wild in the forests ; 
plantain, banana, jambrose, guava, mango, mangos- 
teen, date, areca, palmyra, cocoa-nut, and gameto 
palmsi are all Indian, also the gourd family. The 
Scitaminese, or ginger tribe, are so numerous, that 
Iliey form a distinguishing and beautiful feature of 
Indian botany : tliey produce ginger, cardamoms, and 
turmeric The flowers peculiar to India are brilliant 
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in colours, but generally without odour, except the 
rose and aome jessaTnines. 

The greater jiart of tlie trees aiid plants mentioned 
belong also to tropical India, where vegetation is 
still more luxuriant ; a large portion of that magni- 
ficent country, containing 1,000,000 square miles, 
has been cultivated time immemorial, although vast 
tracts still remiun in a state of nature. Those exten- 
sive inouiitaiii-chaiiia which traverse and surround 
the Deccan are rich in primeval forests of stupendoue 
growth with dense underwood. The most remark- 
able of these trees are the Indian cotton-tree and the 
Dombeya, which is of the same order ; that which 
produces the Triucoinalee wood, lued for building 
boats at Madras ; the re<l-wood tree, peculiar to the 
Coraniaudet coast ; the satin-wood, the superb butea 
firoudosa, the agallochum tribe, which yields the 
odorous wood of aloes mentioned in Scripture, the 
melaleuca leucadeudron and the meialeuca cajepute, 
from which the oii is prepared. The dragon's-blood 
tree is a lutive of India, though not exclusively, as 
some of the beat specimens grow in Madagascar, 
where it is planted for hedges. Sandal-wood and 
dragoii'ii-blood are obtained from the Pterocarpus 
sandalinus and draco ; the sappan tree gives a purple 
dye : these are all of the leguniinous or bean tribe, 
of which there are 452 Indian specie.' : ebony grows 
in tliese tropical regions, in Mauritius, and on the 
south coast of Airica. 

Trees of the fig; tribe are among the most remark- 
able vegetable productions of India for gigantic 
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Bud peculiarity of form, whicii renders tlteiu valuable 
in a hot climate from the i^haUe which their broad- 
spreading tops afford. Some throw off shoots from 
their branches, which talte root on reaching- the 
ground, and, after increasing in girlh with wonderful 
rapidity, produce branches wliich also descend to 
ibrm new roots, and thi^i process is continued till a 
forest is formed round the parent tree. Mr. Reln- 
wardt faw in tiie island of Siniao a lai^ Mood of 
the Fieus Benjamina which sprang from one stem. 
The Ficus Indica, or Banyan tree, is another instance 
of this wide-spreading growth ; it is found in the 
islands, but is in greatest perfection around the vil- 
lages in the Circar mountains : there is a tree of it 
OD the banks of the Kerbudda, in the province of 
Guzerat, with 350 main stems, occupying an area of 
2000 feet in circumference, independent of its 
branches, which extend much farther. The camphor 
genus is mostly Indian, as well a^ many more of tlje 
laurel tribe of great size. Tlie banana is the most 
generally useful tree in this country ; its fruit is 
food, its leaves are applied to many domestic pur- 
poses, and flax fit for making muslin is obtained from 
its stem. Cotton is a hairy covering of the seeds of 
several species of the mallow tribe which grow spon- 
taneously in tropical Asia, Africa, and America ; it 
is, however, cultivated in many countries beyond 
these limits. Tiiat grown in Chitia and the United 
States of America is an herbaceous annual from 18 
inches to 2 feet high j there are also cotton-trees, 
native and cultivated, in Lidia, CJiina, Africa, and 
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America. Herodotus mentions cotton garments 445 
years before the Christian era, and the Mexicans and 
Peruvians manufactured cotton cloth before the dis- 
covery of America. 

Palms, the most stately and graceful of the vege- 
table productions of tropical regions, are abundant 
in India, in forests, in groups, and in single trees. 
Some species grow near to the limit of perpetual 
snow, some 900 feet above the sea, others in valleys 
and on the shores of the continent and islands. 
They decrease in number and variety as the latitude 
increases, and terminate at Nice, in 44° N. lat., 
their limit in the great continent. The leaves of 
some are of gigantic size, and all are beautiful, 
varying in height from the slender Calamus rotang, 
130 feet high, to the Chamserops humilis, not more 
than 15 or 20. Different species yield wine, oil, 
wax, flour, sugar, thread, and rope; weapons and 
utensils are made by their stems and leaves ; they 
serve for the construction of houses ; the cocoa-nut 
palm gives food and drink ; sago is made from all 
except the Areca catechu, the fruit of which, the 
betel-nut, is used by the natives for its intoxicating 
quality. 

Though palms in general are very limited in their 
distribution, a few species are very widely spread ; 
for example, the cocoa-nut palm, which grows spon- 
taneously on the southern coasts of the Indo-Chinese 
peninsula and tlie Sunda Islands, from whence it has 
been carried to all the intertropical regions of the 
globe, where it has been extensively cultivated from 
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its usefulness. So luxuriant is it» growth in Ceylon 
that in one year nearly 3,000,000 of nuts were ex- 
ported ; in parts of that island, on the Malabar and 
Coromuiidel coasts, and in some districts in Beiigal, 
the Borassus flabellifomiia supiilies its place. 

The island of Ceylon, which may he regarded as 
the southernmost extremity of the Indian peninsula, 
is very luountainoas, and rivals the islands of the 
lodian Archipelago in luxuriance of vegetable pro- 
ductions, and in some respects bears a strong resem- 
blance to them. The species of laurel, the bark of 
which is cinnamon, b indigenous, and one of the 
principal sources of the revenue of Ceylon. The 
.taleput leaves of a species of palm are of such enor- 
lize, that they are applied to tnauy uses by the 
lese : in ancient times strips of the leaf were 
n upon with a sharp style, and served as hooks, 
e sandal-wood of Ceylon is of a different species 
I that of the South Sea islands, and its perfume 
lore esteemed. Indigo is indigenous, and so is the 
1, whose roots give a scarlet <lye. The mountains 
ice a great variety of beautiful woods used iu 
wbinet work. It is a remarkable circumstance in 
8 distribution of plants, that the orchideee are not 
in this island. 
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The third division of the tropical flora of Asia is 
I the Arabian, which differs widely from the other two, 
I and is chieHy marked by trees yielding balsams. 
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Oceans of barren sand extend to the south, from 
Syria througli the greater jwrl of Arabia, varied 
only by occasional oaRcs in those spots where a 
spring of water has reached the stirface ; there the 
prevalent vegetation consists of the grasses, holcus 
and paniciim dieotomuni growing under the shade of 
the date-palm ; mimosas and stunted prickly buHhes 
appear here and there in the sand. There is verdure 
on the mountains, and along some of the coasts, 
especially in the province of Yemen, which has a 
flora of its own. The keura odorifera, a superb tree, 
with agreeable perfume, eight speciea of iiga, the 
three species of amyria gileadensis, or balm of 
Gilead, opobalsamum also yielding bal.iam, and the 
kaiaf, from which myrrh is supposed to come, are 
peculiar to Arabia. Frankincense is said to be the 
produce of the boswellia serrata ; and there are many 
species of Acacia, among others the acacia arabica, 
whidi produces gum arable. The arak and tamarind 
treea connect the botany of Arabia with that of the 
"West Indies, while it is connected with that of the 
Cape of Good Hope by stapelias, meaembryanthe- 
mumg, and liliaceous flowers. The character of 
Arabian vegetation, like that of other dry hot climates, 
its odoriferous plants and flowers. 
Arabia produces coifee, which, however, is not 
iigenous, but is supposed to have come from the 
table-land of Ethiopia, and 1o have its name from the 
province of EaSa, where it forms dense forests. It 
itroduced into Arabia in the end of the fifteenth 
century, and grows luxuriantly in Arabia Felis, 
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Vhere the coffee is of the liighest flavour. Most of 
that now used is the prog^eny of plants laised from 
seed and brought from Mocha to the Botanic Garden 
at Amsterdam in 1690, by Van Hoorti, Governor of 
Batavia, A plant was seiit to Louis XIV., in 1714, 
by the Magistrates of Amsterdam — it was from this 
plant that the Rrst coffee-plants were introduced in 
1717 into the West India islands. A year aftenvards 
the Dutch introduced coffee-treea into Surinam, from 
whence they spread rapidly over the warm parts of 
America and the West India islands. Many thou- 
sands of jieople are now employed in its cultivation 
there, in Demerara, Java, Manilla, the isle of 
Bourbon, and other places. 6,300,000 pounds of 
coffee beans were imported into Great Britain in 
1849, and 30,000 tons of shipping were employed 
in its transport across the Indian and Atlantic 
Oceans. Coffee was not known till many centuries 
after the introduction of sugar. The tii'st coffee- 
house was opened in London in 1G52, and the first 
in France, at Marseilles, 1671. 
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CHAPTER XXVI. 

Africaii Flora — Flora of Australia, New Zealand, Norfolk Island, 

and of Polynesia. 

The northern coast of Africa, and the range of the 
Atlas generally, may be regarded as a zone of tran- 
sition, -where the plants of southern Europe arc 
mingled with those peculiar to the country; hall 
the plants of northern Africa are also found in the 
other countries on the shores of the Mediterranean. 
Of 60 trees and 248 shrubs which grow there, 1 OC 
only are peculiar to Africa, and about 18 of these 
belong to its tropical flora. There are about sis 
times as many herbaceous plants as there are trees 
and shrubs ; and in the Atlas mountains, as in othei 
chains, the perennial plants are much more nume- 
rous than annuals. Evergreens predominate, and are 
the same as those on the other shores of the Medi- 
terranean. The pomegranate, the locust-tree, the 
oleander, and the palmetto abound; and the cistus 
tribe give a distinct character to the flora. The san- 
darach, or thuia articulata, peculiar to the northern 
side of the Atlas mountains and to Cyrenaica, yields 
close-grained hard timber, used for the ceiling of 
mosques, and is supposed to be the shittim wood of 
Scripture. The Atlas produces seven or eight species 
of oak, various pines, especially the pinus maritima, 
and forests of the Aleppo pine in Algiers. The 
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sweet-sceoteil arborescent liealli and Erii'a scoparia 
are native here, also in the Canary Islands and the 
Azores, where the tribe of house leeks characterises 
the botany. There are 534 phanerogamous plants, 
or such as have the parts of fructification evident, in 
the Canary Islands ; of these 310 are indigenous, 
the rest African ; the pinus canariensia is peculiar, 
and also the Dractenie, which grow in perfection 
here. The stem of a dracsena draco, at the Villa 
Oralava in Teneriffe, measures 46 feet in circum- 
ference at the base of tlie Iree, which is 75 feet 
high. It is known to have been an object of great 
antiquity in the year 1402, and is still alive, bearing 
blossoms and fruits. If it be not an instance of the 
partial location of plants, there must have been 
intercourse between India and the Canary Islands in 
very ancient times. 

Plants witli bluish green succulent leaves are cha- 
racteristic of tropical Africa and ils islands; and 
tliough the group of the Canaries has plants in com- 
mon with Spain, Portugal, Africa, and the Azores, 
yet there are many species, and even genera, which 
are found in IJiem only ; and the height of the moun* 
tains causes much variety in the vegetation. 

On the continent south of the Atlas a great 
change of soil and climate takes place ; tlie drought 
on the borders of the desert is so extensive that no 
trees can resist it, rain hardly ever falls, and the 
scorching blasts from the south speedily dry up any 
moisture that may exist ; yet, in consequence of wliat 
descends from lhe mountains, the date-palm forma 
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^irge forests along: their base, wliicli supply tlie in- 
habitants with food, and give shelter tn crops which 
could not otherwise grow. The date-palm, eacli tree 
of which yields from JoO lu 160 pouuils weight of 
fruit, grows naturally, and is also cultivated, through 
northern Africa.' It lias been carried to the Canary 
Islands, Arabia, tlie Persian Gulf, and to !Nice, the 
tnost northern limit of the palm-tribe. Stunted 
planls are tlie only produce of the desert, yet lai^ 
tracts are covered with the penuisetum dichutomum, 
a harsh prickjy grass, which, t<^ether with the 
alhagi maurorum, is the food of Camels. 

The plants peculiar to Egypt are, acacias, mimosas, 
cassias, tamarisks, and nymphsa Lotus, tlie blue 
Lotus, the Papyrus, from wliich probably the first 
substance used for writing upon was made, and has 
left its name to tliat we now use ; also the zizyphus 
or Jujub, various mesembryanthemums, and 'most of 
the plants of Barbary grow here. The date-palm b 
not found higher on the Nile than Thebes, where it 
gives place to the doom-palm, or Cucifera Thebaica, 
peculiar to tliis district, and singular as being the 
only palm that has a branch stem. 

The eastern side of equatorial Africa is less known 
than the western, but the floras of the two countries, 
under the same latitude, have little affinity : on the 
eastern side the Rubiaceee, the Eophorbite, a race 

' The t>esl dates are those grown near Tozzer in the Beled 
elJerid, in lat. 34° N,,a region which, like that of Jericho, also 
celebrated for its dates, has an extrecnelj warm climate, sup- 
poaed to he owing to its depression below the sea level. 
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peculiarly African, and the JIalvacMe, are most 
frequent. The genua Danais of the coSee tribe 
distinguishes the vegetation of Abyssinia, also the 
Dorabeya, a species of vine, various jessamines, a 
beautiful species of honeysuckle ; and Bruce says a 
caper-tree grows to the height of the elm, with white 
blossoms, and fruit as large as a peach. The daroo, 
or ficus sycomoroa, and the arak-tree, are native. 
The kollquall, or euphorbia aati quorum, grows 40 
feet high 0[i the plain of Baharnagach, iu the form 
of an elegant branched candelabrum, covered with 
scented fruit. The kantu&, or tiiorny siirub, is so 
great a nuisance from its spines, that even animals 
avoid it. The erythrina abyssinica bears a poisonous 
red bean with a block spot, used by the Sliaugella and 
other tribes for ages as a weight for gold and by the 
womeiias necklaces. Mr. Rochet d'Hericourt has lately 
brought some seeds of new grain from Slioa, that are 
likely to be a valuable addition to European cerealia. 
The vegetation of tropical Africa on the west is 
known only along tiie coast, where some affinity 
witli that of India may be observed. It consists of 573 
species of flower-bearing plants, and is distinguished 
by a remarkable uniformity, not only in orders and 
genera, but even in species, from tlie 16th degree of 
N. lat. to the river Congo iu 6° S. lat. The most pre- 
valent are the grasses and bean tribes, the Cyperaceae 
Kubiaceee, and the Compositte. The Adansonia, or 
baobab of Senegal, is one of the most extraordinary 
v^etable productions j the stem is sometimes 34 feet 
in diameter, though the tree is rarely more than 50 
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or 60 feet high ; it covers the sandy plains so entirely 
with its umbrella-shaped top, that a forest of these 
trees presents a compact surface, which at some dis- 
tance seems to be a green field. Cape Verde has its 
name from the numbers that conceal the barren soil 
under their spreading tops ; some of them are very 
old, and, with the dragon-tree at Teneriffe, are sup- 
posed to be the most ancient vegetable inhabitants of 
the earth. The pandanus candelabrum, instead of 
growing crowded together in masses like the baobab, 
stands solitary on the equatorial plains, with its lofty 
forked branches ending in tufts of long stiff leaves. 
Numerous sedges, of which the Papyrus is the most 
remarkable, give a character to this region, and 
cover boundless plains, waving in the wind like corn- 
fields, while other places are overgrown by forests of 
gigantic grasses with branching stems. 

A rich vegetation, consisting of impenetrable 
thickets of mangrove, the poisonous manchineel, and 
many large trees, cover the deltas of the rivers, and 
even grow so far into the water that their trunks 
are coated with shell-fish ; but the pestilential exha- 
lations render it almost certain death to botanize in 
this luxuriance of nature. 

Various kinds of the soap or sapodilla trees are 
peculiar to Africa ; the butter-tree of the enterpris- 
ing but unfortunate Mongo Park, the star-apple, the 
cream-fruit, the custard-apple, and the water-vine, 
are plentiful in Senegal and Sierra Leone. The 
ibraculea is peculiarly African ; its seeds are used to 
sweeten brackish water. The safu and bread-fruit 
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of Polynesia are represented here by the musanga, a 
large tree of the nettle tribe, the fruit of which has 
the flavour of the hazel-nut. A few palms have very 
local habitations, as the elais guineensis, or palm-oil 
plant, found only on that coast. That graceful 
tribe is less varied in species in equatorial Africa 
than in the other continents. It appears that a 
great part of the flora of this portion of Africa is 
of foreign origin. 

The flora of South Africa differs entirely from that 
of the northern and tropical zones, and as widely 
from that of every other country, with the excep- 
tion of Australia and some parts of Chile. The 
soil of the table-land at the Cape of Good Hope, 
stretching to an unknown distance, and of the Karoo 
plains and valleys between the mountains, is some- 
times gravelly, but more frequently is composed of 
sand and clay ; in sununer it is dry and parched, and 
most of its rivers are dried up ; it bears but a few 
stunted shrubs, some succulent plants and mimosas, 
along the margin of the river-courses. The sudden 
effect of rain on the parched ground is like magic : 
it is recalled to life, and in a short time is decked 
with a beautiful and peculiar vegetation compre- 
hending, more than any other country, numerous and 
distinctly defined foci of genera and species. 

Twelve thousand species of plants have been col- 
lected in the colony of the Cape in an extent of 
country about equal to Germany. Of these, heaths 
and pro teas are two very conspicuous tribes ; there 
are 300 species of the former, and 200 of the latter, 
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both of wkich have aearly the same limiled range, 
though Mr. Bunbury found two heaths, and the 
prot£a cynaniides, ihe most spleiulid of [he family 
(bearing' a flower the ^ize of a maD's hat), ou the 
hilla round Graham's Town, in the eastern part of 
the colony. These two tribes of plants are so 
limited that there is not one of either to be seen 
north of the moiuilaiiu which bouud the Great 
Karoo, and by much the greatest number of them 
grew within 100 miles of Cape Town ; indeed at the 
distance of only 40 miles the prevailing Froteecete 
are different from those at the Cape. The leuca- 
dendron ai^nteum, or silver- tree, which forms 
groves at the back of the table-mountains, is confined 
to the peninsula of the Cape. The beautiful disa 
grandiflora is found only in one particular place on 
the top of the table-mountain. 

The dty sand of the west coast and the country 
northward, through many degrees of latitude, is the 
native habitation of stapelias, succulent plants with 
Hjuare leafless steins, and flowers like star-fish, with 
the Bmell of carrion. A great portion of the eastern 
frontier of the Cape colony and the adjacent districts 
is covered with extensive thickets of a strong suc- 
culent and thorny vegetation, called by the natives 
the bush : similar thickets occur again far to the 
west, on the banks of the river Gauritz, The moat 
common jilants of the bush are aloes of many 
species, all exceedingly fleshy and some beautiful : 
the great red-flowering arborescent aloe, and some 
others, make a conspicuous figure in the eastern part 
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of the colony. Otlier ciiaracteristic plants of the 
eastern districts are the spek-boem, or portujacaria 
afra, schotia speciosa, and the great succulent 
euphorbias, which grow iiito real trees 40 feet hig-h, 
branchiug like a candelabrum, entirely leafless, 
prickly, and with a v«ry acrid juice. The euphor- 
bia melofurmis, three feet in diameter, lies on the 
ground, to which it is attached by slender fibrous 
roots, and is corjfined to the mouutaiiis of Graaf 
Reynet. Euphorbias, in the Old World, correspond 
with the Cactus tribe, which belong exclusively to 
the New. The Zamia, a singular plant, having the 
appearance of a dwarf-palm without any real similarity 
of structure, belongs to the eastern districts, espe- 
cially to the great tract of bush on the Caffir frontier. 

Various speeiK of Aeaeia are indigenous and 
much circumscribed iu their location: the acacia 
faoirida, or the white-thorned acacia, is very common 
in the eastern districts and in Caffirland. The 
acacia cafra is strictly eastern, growing along the 
margins of rivers, to which it is a great ornament. 
The acacia detinens, or hook-thoru, is almost pecu- 
liar to Zand valley. 

It appears from the instances mentioned that the 
vegetation in the eastern districts of the colony 
differs from that on the western, yet many plants are 
generally diffused of orders and genera found only 
in tliis part of Africa ; — Nearly all the 300 species 
of the fleshy succulent tribe of mesembrj'anlheratmi, 
or Hottentot's fig ; a great many beautiful species of 
the Oxalis, or wood-sorrel tribe; every species of 
■si 
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Gladiolus, with the exception of fcliat in iliu corn- 
fields in Italy and France; ixias innumerable, onu 
with petals of apple-green eolour ; geraniums, espe- 
cially the genus Pelargonium, or stork's bill, almost 
peculiar to this locality ; many varieties of Gnaplia- 
lium and Xeranthemum ; the brilliant Strelitzia; 
133 species of the house-leek tribe, all fleshy, attached 
to the soil by a strong wiry root, and nourished more 
or less from the atmosphere : Diosmas are widely 
fcattei^ in great variety ; shrubby Boragineee, with 
flowers of vivid colours, and Oichideie with lat^e 
and showy blossonu. The leguminous platjta and 
the Cruciferte of the Cape are peculiar ; indeed all 
the vegetation has a distinct character, and both 
genera and species are confined within narrower 
limits tliau anywhere else, mthout any apparent 
cause to account for a dispersion so arbitrary. 

Notwithstanding the peculiarity of character with 
which the botany of the Cape is so distinctly marked, 
it ia connected witii that of very remote countries by 
particular plants ; for esample, of the seven species 
of bramble which grow at (he Cape, one is the com- 
mon English bramble, or blackberry. The affinity 
with New Holland is greater : in portions of the 
two countries in the same latitude there are several 
genera and species that are identical : Proteaeeffi 
are common to both, so are several genera of Irideee, 
Legumiiiosie, Ficoideoe, Myrtaceie, Diosmrae, and 
some others. The botany of the Cape is connected 
with that of India, and even that of South America, 
by a few congeners. 



The regetalion of Madagascar, though similar in 
man; respects 1o the floras of India and Africa, 
nevertheless is its own : the Erexiacete and Chle- 
iiaceee are orders found nowhere else ; there are 
species of Bignunia, Cycadeffi, and Zamias, a few of 
tlie mangosteen tribe, and in the mouotains eonie 
heaths. The hydnigetoa fenestralis is a singular 
aquatic plant, with leaves like the dried skeletons of 
leaves, having no green fleshy substance, aud the 
tanghinia veneniRiia, which produces a poison so 
deadly that its seeds are used to execute criminals, 
and one seed is sufficient. 

Some genera and species are common and peculiar 
to Madagascar, the Isle of Bourbon, and Mauritius; 
yet of the 161 known genera in Madagascar only 
o4 g;row on the other two islands. The three islands 
are rich in ferns. The Pandanus, or screw-pine 
genus, abounds in Bourbon and tiie Mauritius, where 
it covers sandy plains, sending off strong aerial 
roots from the stem, which strike into the ground 
and protect the plant from the violent winds. Of 
290 genera in Bourbon and Mauritius, 196 also 
grow in India, though the species are different : there 
is also some resemblance to ihe vegetation of South 
Africa, and there is a solitary genus in common with 
America. 

Eight or ten degrees north of Madagascar lies 
[he group of the Seychelles Islands, in whicli are 
groves of the i)eculiar palm which bears the double 
cocoa-nut, or coco de mer, tlie growih of these 
ilauds only. Its gigantic leaves are eraplojed inVV* 
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if houses, and other parts of the pla 
are applied to rorioua domestic purposes. 



^ FLORA OF AUSTRALIA. 

The interior of the Australiaii continent i 
little known, that the flora wliich has come under 
observation is confined to a short distance from the 
coast ; but it is of so strange and unexampled a cha- 
racter, that it might easily be mistaken for the pro- 
duction of anotlier planet. Many entire orders of 
plants are known only in Australia, and the genera 
and species of nibers tiiat grow elsewhere assume 
new and singular forms. Evergreens, with hard 
narrow leaves of a sombre, melancholy hue, are 
prevalent, aiid there are whole sliadowless forests of 
leafless trees ; the foot-stalks, dilated and set edgewise 
on the stem, supply their place, and perform the 
functions of nutrition ; their altered position gives 
them a singular appearance. Plants in other coun- 
tries have glands on the under side of the leaves, 
but in Australia there are glands on both sides of 
these substitutes fur leaves, which make them dull 
and lustreless, and the changes of the seasons have 
no influence on tlie unvarying olive-green of the 
Australian forests; even the grasses are distinguished 
from the graminece of other countries by a remark- 
able rigidity. Torres Straits, in the north, only 50 
miles broad, separates this dry, sombre vegetation 
from the luxuriant jungle-clad shores of Mew Guinea, 
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where deep and dark forests are rich in more than 
tlie usual tropical esuberance— a more complete and 
sudden change can hardly be iniagiued. 

The peculiarly Australian vegetation is in the 
southern part of the continent of New Holland dis- 
tributed in distinct foci in the same latitude, a cir- 
cumstance of which the Froteacete atford a remark- 
able instance. Nearly one-half of the known species 
of these beautiful shrubs grow in the parallel of Port 
Jackson, from which they decrease in number both 
to the south and the north. In that latitude, how- 
ever, there are twice as many species on the eastern 
side of the continent as Ihere ai-e on the western, 
and four times as many as in the centre. AUhoug;h 
the Proteaceffi at both estreraities of the continent 
have all tiie characters peculiar to Australia, yet 
those on the eastern coast resemble the South Ame- 
rican species, while those on the western side have 
a resemblance to African forroit, and are confined to 
the same latitudes. 

Species of this family are numerous in Van Die- 
men's Land ; where they thrive at the elevation of 
85CX) feet, and also on the plains. The myrtle tribe 
form a conspicuous feature in Australian vegetation, 
particularly the y^enera Eucalyptus, Melaleuca, Beau- 
fortia, and others, with splendid blossoms — white, 
purple, yellow, crimson: 100 species of the Euca- 
l3T>ti, most of them large trees, grow in Australia; 
they form great forests in the colony of Port .Tack- 
son. The leaHess acacias, of which there are 93 
species, ore a prominent feature in tJie Australian. 
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landscape. The leaves, except in very young plants, 
are merely foliaceous foot-stalks, presenting their 
margin towards the stem ; yet these and the Euca- 
lypti form the densest shade of any trees in the coun- 
try. The genus Casuarina, with its strange-jointed 
drooping branches, called the marsh oak, holds a 
conspicuous place ; it is chiefly confined to the prin- 
cipal parallel of this vegetation, and produces excel- 
lent timber ; it grows also in the Malayan peninsula 
and South Sea islands. The oxleya xanthoxylon, or 
yellow wood, one of the mahogany tribe, grows to 
great size ; and the podocarpus aspleniifolia forms a 
new genus of the cone-bearing trees. Some of the 
nettle tribe grow 15 or even 20 feet high. The 
Epacridese, with scarlet, rose, and white blossoms, 
supply the place of, and very much resemble, heaths, 
which do not exist here. The purple flow^ering 
TremandreaB ; the yellow-flowering DilleniaceaB ; the 
doryanthes excelsa, the most splendid of the lily 
tribe, 24 feet high, with a brilliant crimson blossom; 
the Banksia, the most Australian of all the Protea- 
ceaB ; with Zamias of new species, are all conspicuous 
in the vegetation of Port Jackson. 

There is a change on the nortli-eastern coast of 
Australia. The castanospermum australe is so 
plentiful that it furnishes the principal food of the 
natives ; a caper-tree of grotesque form, having the 
colossal dimensions of the Senegal baobab, and ex- 
traordinary trees of the fig genus, characterize this 
region. It sometimes occurs, when the seeds of 
these fig-trees are deposited by birds, on the iron- 



bark-trpe, or eucalyptus resiaifera, tliat they vege- 
tate and enclose the trunk of the tree entirely witli 
their roots, whence tliej' send off enormous lateral 
branches, which so completely euvelop the tree, that 
at last its top alone is visible in the centre of the 
fig-tree, at the height of 70 or 80 feet. The Pan- 
danus genua flourishes within the influence of the 
sea-air. There are only sis species of palms, 
equally local in their habilations as elueivhere, not 
one of which grows on the west side of the conti- 
nent. The Araucaria excelsa, or Norfolk Island 
pine, produces the best timber of any tree in this 
part of Australia : it, or others of the same genu^, 
extends from the parallel of 29° on the east coast 
towards the equator, and grows over an area of 900 
square miles, including New Norfolk, New Cale- 
donia, and other islands, some of wliich have no other 
timber-tree : they are supposed to exist only within 
the influence of the sea. The Asphodeleffi abound 
and extend lo the southern extremity of Van Die- 
men's Land. 

The south-western districts of Australia exhibit 
another focus of vegetation, less rich in species than 
tliat of Port Jackson, but not less peculiar. The 
kingia aiistralis, or grass-tree, ri^es solitary on the 
sandy plains, with bare blackened trunks as if 
scathed by lightning, occasioned by the flres of the 
natives, and tufts of long grassy leaves at tlieir ex- 
tremities; Vanksias, particularly tlic kind called 
wild honeysuckle, are numerous ; tjie Stylidiuni, 
whose blossoms are even more irriiable Huiti ttife 
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leaves of the aeositive miinoEa, and plants with dry, 
everlasting; blossoms, cbaracterize the flora of these 
diBtriets. The greater part of the southern vegeta- 
tion vanishes on the norlhern coasts of the continent, 
aod what remains is mingled wiih the cabbage-palm, 
various species of the nutmeg tribe, sandal-wood, and 
other Malayan forms — a circumstance ihat may here- 
after be of importance to our colonistx. 

Orchidese, chiefly terrestrial, are in great variety 
in the extratropical r^ions of Australia, and the 
grasses amount to one-fourth of the monocotyledonous 
plants. Reeds of gigantic size form forests in the 
marshes, and kangaroo grass covers the plains. 

Beautiful and varied as the flora is, Australia is 
by no means luxuriant in vegetation. There is little 
appearance of verdure, the foliage is poor, the forests 
often shadeless, and the grass thin ; but in many 
valleys of the mountains, and even oti some parts of 
the plains, the v^etation is vigorous. It is not the 
least remarkable circumstance in this extraordinary 
flora, that, with the exception of a few berries, there 
is no edible fruit, grain, or vegetable indigenous 
^ther in Australia or Van Diemen's Land. 

The plants of Australia prevail in every part of 
Van Diemen's Land ; yet the coldness of the climate 
and the height of the mountains permit genera 
of the northern hemisphere to be mixed with the 
vegetation of the country. Butter-cups, anemones, 
and polygonums of peculiar species grow on the 
mountain-tops, together with Proteaeeee and other 
Australian plants. The plains glow with the warm 
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g:olden flowers of the black wattle, a mimosa, em- 
blemalic of the island, and «'ith the equally bright 
and orange blossom of the gorse, which perfumes 
the whole atmosphere. Only one tree-fern grows 
in this country ; it rises 20 feet to tlie base of the 
fronds, which spread into an eleg;ant top, producing 
a shadow gloomy as night-fall, and there are 150 
species of orchis. The sonthern extremities both of 
Australia and Van Diemen'a Land are characterized 
by the prevalence of evergreen plants ; but the trees 
here, as well as in the other ]tarts of the southern 
hemisphere, do not shed their leaves periodically as I 
with us. 

The botany of New Zealand appears to be inti- 
mately allieil to that of Australia, South America, 
and South Africa, but chieily to that of the first. 
Noble trees form impenetrable forests, 60 of which 
yield the finest timber, and many are of kinds to 
which we have nothing similar. Here there are no 
representatives of our oak, birch, or willow, but five 
species of beech aiid ten of Couiferffi have been dis- 
covered that are peculiar to the country. They are 
alt alpine, and only descend to the level of the sea in 
the southern parts of the island. TheConiferaiof ihe 
southern hemisphere are more local than in the north- 
em : of the ten species peculiar to New Zealand it 
is not certain that more than two or three are found 
in the middle inland, or that any of tiiem grow south 
of Ihe 40th parallel. The Kauri pine, or dammara 
anstraljs, is indigenous in all the tree islands ; but it 
ia the only cone-btaringp Iree in the NortVv \s}ia.\i&T 
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where it grows in hilly situations near the sea, shoot- 
ing up with a clean stem 60 or 90 feet, sometimes 
30 feet in diameter, with a spreading but thin top, 
and generally has a quantity of transparent yellow 
resin imbedded at its base. This fine tree does not 
grow beyond the 38th degree of S. lat. The metro- 
sideros tomentosa, >vith rich crimson blossoms, is one 
of the greatest ornaments of the forests, and the 
metrosideros robusta the most singular. It grows to 
a very great size, and sends shoots from its trunk 
and branches to the ground, which become so massive 
that they support the old stem, which to all appear- 
ance loses its vitality ; it is in fact an enormous 
epiphyte, growing to, and not from, the ground. 
Many of the smaller trees are of the laurel tribe, 
with poisonous berries. Besides, there is a cabbage- 
palm, the areca sapida, elder, the fuchsia excorticata, 
and other shrubs. This country is probably the 
southern limit of the orchideous plants that grow on 
trees. Before New Zealand was colonized, the na- 
tives lived chiefly on the roots of the edible fern, 
pteris esculenta, with which the country is densely 
covered, mixed with a shrub that grows like a 
cypress, and the tea-plant, which is a kind of myrtle 
whose berries afford an intoxicating liquor. More 
than 140 species of fern are natives of these islands, 
some of which are arborescent and 40 feet high ; the 
country is chiefly covered with these and with the 
New Zealand flax, phormium tenax, which grows 
abundantly both on the mountains and plains. The 
vegetation is so vigorous on these volcanic islands 
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lliat it grows lichly on the banks of liot springs, and 
even in viacer too hot to be touched.' 

In Norfolk Island 152 species of plants are already 
Icnown, and many, no doubt, are yet to be discovered. 
The Cape gooseberry or physalis edulis, the guava- 
tree, pepper, white and s\¥amp oak, iron, blood-wood, 
and lemon trees, are native ; also the bread-fruit 
tree, which blossoms, but does not bear fruit. The 
araiicaria escelsa atid some palms are indigenous, 
and there are three times as many ferns as of all the 
other plants together. 

The multitude of islands of Polynesia constitute a 
botauical r^on apart from all others, though it is 
but little varied, atid characterized pritjcipally by the 
number of syngenesiuus plants witli arborescent forms 
and tree-ferns. In coiitinenta] India and the tropical 
parts of Australia, the proportion of ferns to conspi- 
cuously flowering plauts is as 1 to 26, while on the 
Polynesian islands it is 1 to 4, and perhaps even as 
1 to 3.» 

The cocoa-nut palm and the pandanus are com- 
mon to all the islands, but the latter thrives only 
when esposed to tlie sea-air. This archipelago pro- 
duces tacca pinnatilida, which yields arrow-root; 
the moms papyrifera, whose bark is manufactured 
into paper ; and one of the Draccena tribe, from which 
an intoxicating liquor is made. Fifty varieties of tlie 
bread-fruit tree are indigenuus, which produce three 
or four crops annually. It is most abundant in the 
Friendly, Society, and Caroline groups, from whence 
' Dr. Mantel. ' Dr. J, D. Hooker, 




190 PHYSICAL GEOGRAPHY. CHAP. XXVI. 

it has been taken to America, where it thrives in 
very low latitudes. The Sandwich group is peculiar 
in the number of Goodenias and Lobelias ; while the 
Coral islands, whose flora is entirely borrowed, 
rarely have two species belonging to the same genus ; 
the fragrant suriana and sweet-scented Tournfortia 
are among their scanty vegetation. 

The two species of banana-trees which are natives 
of southern Asia have been introduced at an 
unknown and probably early period into the Poly- 
nesian islands, and all tropical countries in the 
eastern and western hemispheres. Syria is their 
northern limit, where the Musa paradisaica grows to 
34® N. lat. The sweet fruit of these trees produces, 
on the same extent of ground, 44 times as much 
nutriment as the potato, and 133 times more than 
wheat. 

St. Helena, the Sandwich group. New Zealand, 
Juan Fernandez, and above all the Galapagos islands, 
are more peculiar in their floras than any other 
tracts of their size. The Galapagos archipelago 
consists of 10 principal islands lying immediately 
under the equator, 600 miles from the coast of 
America. They are entirely volcanic, and contain 
2000 extinct craters. The vegetation is so peculiar 
that, of 180 plants which have been collected, 100 
are found nowhere else ; of 21 species of Compositee 
all but one are new, and belong to 10 genera, 8 of 
which are confined to these islands exclusively. 

This flora has no analogy to that of Polynesia, 
but it bears a double relation to the flora of South 



America. The plants peculiar to tiie Galapagos 
ialaudB are for the most part allied to those on the 
cooler part of the continent or on hig-h lands, while 
the others are the same with those that abound in the 
hot damp intertropical r^ona of the continent. 
The greatest number of peculiar plants pow on the 
tops of the islands where the sea vapour is condensed, 
and many of them are confined to some one islet of 
the group. Though this flora b singular, it is poor 
compared with that of the Sandwich group, or the 
Cape de Verde Islands.' 

■ Tiie Euphorbia and Borreria are the distingiiiEbing fea- 
tures of the low gronuds in the Galnpagos Islands ; wliilf (lie 
Sclerla, crolon, and Cordia mark tha high groundE. Com- 
poiitiE and CampanuUt^Ke disdnguiEh St. Helena and JnaD 
FerLandez. The prevailing planle in the Sandwich group 
are the Goodeniacea; and LubetiacefGi and in New Zealand 
fbms sod dab-mosses prefail, almosC to the exdusion of ihe 
grasses,— Dr. J. D. Hookeb. 
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CHAPTER XXVII. 

American Vegetation — Floi-a of North, Central, and South 
America — Antarctic Flora — Origin and Distribution of the 
Cerealia — Ages of Trees — Marine Vegetation. 

From similarity of physical circumstances the arctic 
flora of America bears a strong resemblance to that 
of the northern regions of Europe and Asia. This 
botanical district comprises Greenland, and extends 
considerably to the south of the arctic circle, espe- 
cially at the eastern and western ends of the conti- 
nent, where it reaches the 60th parallel of N. lat., 
and even more ; it is continued along the tops of the 
Rocky Mountains almost to Mexico, and it re-ap- 
pears on the White Mountains and a few other parts 
of the Alleghanies. 

Greenland has a much more arctic flora than Ice* 
land; the valleys are entirely covered with mosses 
and marsh-plants, and the gloomy rocks are cased in 
sombre lichens that grow under the snow, and the 
grasses on the pasture-grounds that line the fiords 
are nearly four times less varied than those of Ice- 
land. In some sheltered spots the service-tree bears 
fruit, and birches grow to the height of a few feet : 
but ligneous plants in general trail on the ground. 

The arctic flora of America has much the same 
character with that of Europe and Asia, and many 
species are common to all; still more are repre- 
sentative, but there is a difference in the vegetation 
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at tLe two ex-tremities of the cotitmeiit ; then; axe 
30 species in the east and 20 iu the west end which 
grow nowhere else. The sameness of character 
changes with the barren treeless lauds at the vei^e 
nf the arctic region, and the distribution of plants 
varies both ivith the latitude and the longitude. 
Taking a broad view of tlie botanical districts of 
North America, there are two woodj regions, one 
on the eastern, t)ie other oa the western side of the 
continent, separated by a region of prairies where 
grasses and herbaceous plants predouunate. The 
vegetation of these three parte, so difisimilar, vajies 
with the latitude, but not after the same law as in 
Europe, for the wiiiter is much colder and the sum- 
mer warmer ou the eastern coasts of America than 
on the western coast of Europe, owing in a great 
measure lo the prevalence of westerly winds which 
bring cold and damp lo our shores. 

Boundless forests of black and white spruce, with 
an undergrowth of reindeer moss, cover the country 
south of the arctic region, which are afterwards mised 
with other trees ; gooseberries, strawberries, currants, 
and some other plants thrive there. There are voRt 
forests iu Canada of pines, oak, ash, hicory, red 
beech, birch, the lofly Canadian poplar, sometimes 
100 feet high and 36 feet in circumference, and sugar- 
mnple; the prevailing plants are Eabnias, azaleas, 
and asters, the former vernal, the latter autumnal ; 
solidagiis and asters are the most characteristic plants 
of this r^on. 

The splendour of the North American flora is di&- 
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played in the Uniied States ; the Ann 
more, chestnut, black walnut, hicoiy, white cedar, 
wild cherry, red bir<:h, locusl-tree, tulip-tree, or 
Liriodendron, the glory of American forests, liquid- 
ambar, oak, ash, pine-trees of many species, grow 
luxuriantly, with an undei^rowth of Rhododendrons, 
Azaleas, Androraedas, Gerardias, Calyeanihus, Hy- 
drangea, and many more of woody texture, with an 
infinite variety of herbaceous and climbing plants. 

The vegetation is different on the two s:ides of 
the Alleghany mountains ; the locust-tree, Canadiau 
poplar, Uibiaciu, and Hydrangea, are most coranton 
on the west side ; the AmericBn chestnut an<l Kaltnias 
are so numerous on the Atlantic side as to give a 
distinctive character to the flora : here, loo, aquatic 
plants are more frequent ; among these the Sarracenia 
or aide-saddle flower, singular in form, with leaves 
like pitchers covered with a lid, half full of water. 

The autumnal tints of the forests in the middle 
States are beautiful and of endless variety; the dark 
leaves of the evergreen pine, the red foliage of the 
maple, the yellow beech, the scarlet oak, and purple 
Nyssa, with all their intermediate tints, ever chang- 
ing with the light and distance, produce an effect at 
sunset that would astontsii the native of a country 
with a more sober-coloured flora under a, more 
cloudy sky. 

In Virginia, Kentucky, and the southern States 
the vegetation assumes a different aspect, though 
many plants of more northern districts are mixed 
with it. Trees and shrubs here are remarkable for 
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broad shining leaves aod splendid blossoms, as tlie 
Gltiditschia, Oatalpa, Hibiscus, and all the fitmily of 
Magnolias, wbicb are natives of the country, except- 
ing' a very few found in Asia and the Iiklian>i(^lande. 
They are the distinguishing featuoe , of. the flora 
from Virginia to the Gulf of Meiioo,iianU:frOrii the 
Atlantic to the Rocky Mountains : the niagnor^ 
grandiflora and the tulip-tree ore- the most splendid 
specimens of this race of plaatetitlte latter Ls.oftea 
120 feet high. Tlie long-leaved .pitch-<pli]e, -one (^ 
the most picturesque of tree«y ' covers an arid SiOil. QU 
the coast of the Atlao^ic of 60,000. squats itUiles. 
The Bwamps so cominan' in the southcim iStatesace 
clothed with gigaiititt^decidaous cypiiesd, the atguatic 
oak, swampy hieoiy, «<itli!t he magnificent neluinluma 
luteuin and other aquatics; and among theiiimu- 
nierable herlfaceons ' plants ; th^ angular diuUEea 
muscipuk, or Ainerrcan fly-trap,: .the ti'ap is ibnued 
by twOi^ppoiiite'lofaesof'the leaf, covered, uiihsi^ne^ 
and 'so irr"rtAle, that tliey iuirtamtly .close upoa .the 
insect tha*' lights npw them. This Magnolia region 
"coriespttuds ill latitude whh the southern shores. of 
't&* Meditwrwiean,. bilt 'Ihe.. climate, is hotter and 
■ rtiofe humid; \a ooiiBequaioeof ivfaJch: lliere is a. eoii- 
sidef'abl[!riDm1>er of Mexican planish 4. few liwarf- 
'palniBapp«ir'untongtbeMiignbIia9, andthe'furestti in 
Florida and AlabomEt are covered with Tillaiidsia. us- 
■iieoideB, anair-jrfaut, whiob hangs .from the bougiia.' 

I ] Q{ ^SSgi e^e^ji^ i]f Spw^T-betTing plants in the ttnited 
StaWB of ^orlb Araerich, iHeie are' 3S5 Ibuod nlsd' in WoWhem 
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Ten or twelve species of grass cover the extensive 
prairies or steppes of the valley of the Mississippi. 
The forms of the Tartarian steppes appear to the 
north in the Ceutaurea, Artemisia, Astragali ; but the 
Dahlias, (Euotheras, with many more, are their own. 
The Helianthus and Coreopsis, mixed with some 
European genera, mark the middle regions ; and in 
the south, towards the Rocky Mountains, Clarkia 
and Bartonia are mixed with the Mexican -genera of 
Cactus and Yucca. The western forest is less exten- 
sive and less varied than the eastern, but the trees 
are larger. This flora in high latitudes is but little 
known : the thuia gigantea on the Rocky Mountains 
and the coast of the Pacific is 200 feet high. Clay- 
tonias and currants, with plants of northern Asia, are 
found here. 

Farther west the pinus Lambertiana is another 
specimen of the stupendous trees of this flora ; seven 
species of pine are indigenous in California, some of 
which have measured 200, and even 300 feet high, 
and 80 in circumference. Captain Sir Edward Bel* 
cher, in his ' Voyage on the Pacific,' mentions hav- 
ing measured an oak 27 feet in circumference, and 
another 18 feet girth at the height of 60 feet from 
the ground, before the branches began to spread. 
This is the native soil of the currant-bushes with red 
and yellow blossoms, of many varieties of lupins, 
paeonies, poppies, and other herbaceous plants so 
ornamental in our gardens. 

There are 332 genera of plants peculiar to North 
America, exclusive of Mexico, but no family of any 



CHAl'. KXVII. FI.OIiA OF MEXICO. 

great eKteot has yet been discovered there. About 
160 large trees yield escellent timber; the wood of 
the pine-trees of the eastern forests i* of inferior 
quality to that grown on tlie other side of ilie con- 
tinent, and both appear to be less valuable than the 
pine-wood of Europe, wliich is best when produced 
in a cold climate. The Finns Cenibra ajid the Pinua 
uncinata are the most esteemed in the Old World. 

The native fruits of Korih America are mostly of 
the nut-kind, and there are many of these, to which 
may be added the Florida orange, tiie Chicasa plum, 
the Fapaw, tlie Banana, the red mulberry, and the 
plumlike fruit of the Persimon. There are seven 
species of wild grapes, bnt good wine has not hitherto 
been produced. Although America has coutributed 
so much to tlie ornament of our pUosure grounds 
and gardens, yet there are comparatively few North 
American plants which have becooie an object of 
exteDsive cultivation, while America has borrowed 
largely from other parts of the globe ; the grapes 
cultivated in North America are European. Tobacco, 
Indian corn, and many otiiers of tlie utmost com- 
mercial value are strangers lo the soil, liaving been 
introduced by the earliest inhabitants from Mexico 
and South Amerii:a. which liavc contributed much 
more to general utility. 

FLORA OF MEXICO AND THE WEST 
' INDIES. 
Mexico itself unites the vegetation of North and 
South America, though it resembles that of the lat* 
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ter more nearly. Whole provinces on the table-land 
and mountains produce alpine plants, oaks, chestnuts, 
and pines spontaneously. The Cheirostemon, or 
hand-tree, so named from the resemblance its fitigma 
bears to the human hand, grows here, and also in the 
Guatimala forests. 

The low lands of Mexico and Central America 
have a very rich flora^ consisting of many orders and 
genera peculiar to tliem, and species without number, 
a great portion of which is unknown. The Hymenea 
Courbaril, from which the copal of Mexico is ob- 
tained, logwood, mahogany, and many other large 
trees, valuable for their timber, grow in the forests ; 
sugar-cane, tobacco, indigo, American aloe, yam, 
capsicum, and yucca are indigenous in Mexico and 
Central America. It is the native . region of the 
Melastomas, of which 620 species are known ; almost 
all the pepper tribe, the Passifiorse, the ornament 
and pride of tropical America and the West Indian 
islands, begin to be numerous in these regions. The 
pine-apple is entirely American, growing in the 
woods and savannahs: it has been carried to the 
West Indies, to the East Indies, and China, and is 
naturalised in all. This country has also produced 
the cheriinoya, said to be the most excellent of fruits. 
All the Vanilla that is used in Europe comes from 
the states of Vera Cruz and Oaxaca, on the eastern 
slopes of the Cordillera of Anahuac in Mexico. It 
is native throughout tropical America, growing in 
hot, damp, shady places. Hot arid tracts are covered 
with the Cactus tribe, a family of Central America 
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and Mexico, which is more widely dispersed than the 
anana: some species bear a. cousiderable degree of 
cold. Tliey are social plaiit.i, inhabititiL; sandy plains 
in thickets, and of mauy species : their fomis are 
various and ilieir blossoms beautiful, A few occur 
at a considerable distance from tlie tropics, to the 
nOTih and the south. The night flowerings Cereus 
grows in all ils beauty iu the arid parts of Chile, 
filling tjie night air with its perfume. The cactus 
opuntia grows in the Kocky Mountains ; and Sir 
Geot^ Back found a small island in the Lake of the 
Woods covered with it. This species has been 
brought to Europe and now grows a common weed 
on the borders of the Medilerrauean. In Mexico 
the cochineal insect was collected from the cactus 
coccioellifer long before iLe Spanish conquest. There 
aro lai^e tields of American aloe, from which a 
femented liquor called pulque, and also an ardent 
spirit, arc made. The aucient Mexicaus made their 
hHup from this plant, and also their paper. The 
forests of Fanania contain at least 97 different kinds 
of trees, which grow luxuriantly in a climate where 
the torrents of rain are so favourable to vegetation, 
and BO unfavourable to life that the tainted air is 
deadly even to animals. 

The sugar-cane is a native of both continents; 
Columbus found it wild in many parts of America j 
the sweet cane is mentioned by the Prophets, and 
it has grown time intmemorial on the coasts of 
China and in the islands of the Pacific. Its culture 
ranges throughout the torrid zone and to latitudes 



where the meaii temperature is not umter 64''' 
Fahrenheit. It ^rows on the pl^ns of Nepaul at 
an absolute elevatioo of 4800 feet, and at llie lieiglit of 
from 3500 to 5100 feet in the Cordillera of New 
Granada. It is now scarcely cultivated in the 
floutliern provinces of New Spain, where it was in- 
troduced by the Spaiuards, but it is extensively 
raised in Guiana, Brazil, the West India islands, the 
Mauritius, Bourbon, Bengal, Siain, Java, the Phi- 
lippine Islands, atid China. 

Maize or Indiau corn is believed to Itave come 
originally from Mexico and South America, It is 
au annual requiring only summer heat ; its limit \s 
60° H. in the American continent, and 47 ' N, in 
Europe ; it ripens at an elevation of 7600 feet in low 
btitudeA, and in the low^r Pyrenees at the height of 
3269 feet.' 

The flora of each West Indian island is similar to 
that of the continent opposite to it. The Myrtus 
pimento, producing allspice, b common in the hills ; 
cuBtard-apple, Guava, the Alligator pear, and To- 
bacco are indigenous ; the cahbage-palm grows to 
the height of 150 feet; the Paima-real of Cuba 
ie the most majestic of that noble family ; and in 
Barbadoes there still exists a tree, but wearing out 
rapidly, which has given the island its name. 
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P'TLOEA OF TROPICAL AMERICA. 
Although the flora of tropical America is betlep 
explored thaii ihat of Asia or AlHca,, there must still 
be thousatida uf plants of tihich we have oo know- 
ledge; a.Dd those which Jiave come uoder observatiou 
are so varied and so numerous, that it is not pos- 
sible to cuuvey an idea of the peculiarities of litis 
v^etation, or of the estent and richness of its wood- 
lands. The upper Orinoco flows for some hundred 
miles chieSy tliruugh forests ; aud the silvas of the 
.Amazons are sis times the size of France. In these 
the trees are colossal, and the vegetation so matted 
together by underwood, creeping and parasitical 
plauts, that the sun's rays can scarcely penetrate the 
dense foliage. 

These extensive forests are by no means uniform ; 
they differ on each side of the equator, tliough climate 
aud other circumstances are the same. Veuezuek, 
Guiana, tlie banks of the Amazon, and Brazil, are each 
the centre of a peculiar flora. So partial is this splen- 
did vegetatioD, tiiat almost each vegetation of the 
great risers has a flora of its own ; particular families 
of plants are so restrioted in tlieir localities, and pre- 
dominate so exclusively where they occur, that they 
change the appearance of the forest. Thus, from the 
prevalence of the orders Lauriuea, Sapotaceae, and 
others, which have leathery, shining, and entire leaves, 
the forests through which the Rio Kegro, Cassiquiare, 
and Atabapo flow, difler in aspect froni those ia t.\\K 
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other afflueiita of the Amazons. Even the grassy 
IlanoH, so uniform in appearance, have their centres 
of vegetation ; atid only agree with the pampas of 
Buenos Ayres in being covered with grass and herbs. 
In these tropical regions the flora varies with the 
altitude also. Ou tlie Ande$, almost at the limit of 
vegetation, the ground is covered with purple, azure, 
and scarlet Gentians, Drabas, Alcheniillas, and taanj 
other brilliantly coloured alpine plants. This zoue 
isfolloweil by thickets of coriaceous-leaved plants, 
u perpetual bloom and verdure ; and tlien cume the 
forest-treea, Arborescecit ferns ascend to 7000 feet ; 
the cotfee-treea and palms to oOOO ; and neither. 
indigo nor cocoa can be cultivated lower than 2000. 
The tree yielding cocoa, of which chocolate is made, 
grows wild in Guiana, Mexico, in the inland forests 
of Pern and Bolivia, and on the coast of the Caraccas ; 
it is now cultivated in Central and South America, 
and in the Philippine ii^lands, where it was intro- 
duced by the Spaniards. Tije seeds of its fruit, 
which is like a cucumber, are the cocoa or chocolate 
bean. 

Many parts of the coast of Venezuela and Guiana 
are rendered pestilential by the effluvia of the Man- 
grove, Avicennia, and the Manehineel, one of the 
Euphorbia femily, consisting of 562 species in tro- 
pical America, all haviiig milky juice, deleterious iu 
Ihe gi'eater number. The well-known poison Ourara 
s prepared by the Indians of Guiana from the fmit 
and bark of the Stryclmos toxicaria, than which 
nature has probably produced no plant more deadly. 
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This Ourari (or Woumli) is a ei-eeping' plant whicli 
yields the deadly juice, the powerful effect of which 
was proved by Mr. Waterton's experiments. 

The Ciiicliona, or true bark-tree, grows only on 
the Cordillera (if the Andes.' Some of its medi- 
cinal qualities are found in other parts of different 
g«nera in Guiana, as tlie Cusparia carony, whicli 
produces the Angostura bark. The Sapindns )«po- 
Daria, or Roap-tree, is used by the natives fur washing; 
CapMiuum, Vanilla, the incenpe-plant, the dipterjTt 
odorata, whose fruit is the ton qui n -bean, and the 
cassava or mandioc, are Datives of the country. 
There are two kinds of mandioc, a shrub whose 
tJeshy roots yield a farina eaten by the natives of 
Spanish America and Brazil : the root of one is 
Iiarmless, but the other (the Maiidioca brava of the 
Brazilians) contains a poisonous milky juice, the 
effects of wliich are removed by the niishing or pres- 
sure of the pulp. It grows to about 30° on each 
side of the equator, and to 3200 feet above the sea- 
level. An acre of mandicic is said to yield as much 
nourishment as six acres of wheat. 

Arrow-root is native in Soutli America ; it has 
been transported to tlie West Indies and Ceylon. 

' Dr. Weddell, a very djstiaguiebed Engliali bolaijist, cm- 
ployed by [lie French govtriiimiiil, who has recently retiinied 
from an exploration ofthedislrictaof the Andes which fnmiBh 
the Peruviun bark of commerce, has discoyereii Beveral ne» 
■pedis of Cincbona, the (otsl niinibcr of whlcb, nccnrUiag to 
his beautiful monograpby. now amounls lo 21.— (Weiidell, 
HistDire Naturelle dee Qainquinas, 1 vol. folig, aveo Si 
planches, Pari*, 1849.) 
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The flour is the produce of the root. The plant is 
said to own its natne to the belief of its being an 
antidote to the poison of the arrows of the Indians. 
The cow-tree, almost confined to the mountains of the 
coast of Venezuela, yields such abundance of nutri- 
tious milky juice like that of a cow, that it is pre*- 
served in gourds. The chocolate plant, or cacao- 
tree, fruits of the most excellent flavour, plants 
yielding balsam, resin, and gum, are numerous in 
the tropical regions. There the laurel-tribe assume 
the character of majestic trees ; some are so rich in 
oil, that it gushes from a wound in the bark. One 
of these laurels produces the essential oil which dis- 
solves caoutchouc, or Indian rubber, used in render- 
ing cloth waterproof. 

Palms are the most numerous and the most beau- 
tiful of all the trees in these countries. There are 
90 species of them ; and they are so local that a 
change takes place every 50 miles. They are the 
greatest ornament of the upper Orinoco. 

The llanos of Venezuela and Guiana are covered 
with high grass, mixed with lilies and other bulbous 
flowers, sensitive mimosas and palms constantly vary- 
ing in species. 

No language can describe the glory of the forests 
of the Amazon and Brazil, the endless variety of 
form, the contrasts of colour and size : there even 
the largest trees bear brilliant blossoms; scarlet, 
purple, blue, rose-colour, and golden yellow, are 
blended with every possible shade of green. Majestic 
trees, as the bombax ceiba (or silk-cotton tree), the 
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ilark-lea\ed mora with its nliite blossoms, the fig, 
cachew, and mimosa tnhe^, which are here of un- 
wonted dimension'-, and a thouaanil other giants of 
tlie fuFOTl, are contrasted with the graceful palm, the 
delicate acacia, reeds nf 100 feet high, grasses of 40, 
and tree-ferns Id myriads. Fassiflorce and slender 
creepers twine round the lower plants) while others 
as thick as cables cliiub the lofly trees, drop again 
to the ground, ri$e anew and stretch from bough to 
bougli, wreathed with their own leaves and flowers, 
yet intermixed with the vividly coloured blossoms of 
the Orchideie. An impenetrable and everlasting 
vegetation covers the ground ; decay and death ore 
concealed by t!ie exuberance of life j the trees are 
loaded with parasites while alive — they become masses 
of living plants when tJiey die. 

One twenty-ninth part of the flowering plants of 
the Brazilian forestii are of the cotTee tribe, and the 
rose-colouring and yellow-flowering biguoniaa are 
among their greatest ornaments, \vhere all ia grace 
and beauty. Thousands of herbs and trees must still 
be undescribed where eaeli stream has its own vege- 
tation. The palm-trees are the glory of the forest : 
81 species of these plants are natives of the inter- 
tropical parts of Brazil alone ; they are of all sizes, 
from such as have hardly any stem to tho.'^c that rise 
130 feet,' In those paria of Brazil less favoured by 

> ProfeBsor MarttuE, of Mimicli, in his grmt v ork on Palnu, 
has deicrilied fiOO, accompnjiied with excellent coloured plutes. 
It is sapposeil Ihst the Dumber of species ibroagboul the wai'ld 
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nature thu foreet consists of stunteU deci<li 

and the boundless plains have grasses, interspersed 

with myrtles and other shrubs.' 

The forests on the banks of the Paraguay and 
Vemiejo are almost as rich a^ those of the tropics. 
Noble trees furaitih timber and fruit ; the algaroba, 
a kind of acacia, produces clusters of a bean, of 
which the Indians make hread, and also a stroDg 
fermented liquor; the palm and immense forests of 
the Copemicta cerifera grow there; and the yerba- 
mate, the leaves and twigs of which are uuiverdany 
used as tea in South America, and were in use be- 
fore the Spanish conquest. It is a species of holly, 
with leaves three inches long. 

The saudy deserts towards the mountains are the 
land of the cactus in all their varieties. Some 
larger species of cactus give a light and durable 
timber for building ; and the cochineal insect, which 
feeds on one of them, is a valuable article of corn- 
Grass, clover, and European and African thistles, 
which have been introduced, with a solitary Ombu 
at wide interval?, are the unvarying features of the 
pampas ; and thorny stunted bui^hes, charjcteriatic to 
all deserts, are the only vegetation of the Patagoniau 
shingle. But on the mountain valleys in the far 
Eoutli may be seen the winter's-bark, arbutus, new 
species of beech-trees, stunted berberries and Miso- 
' There are innumenible points of Bnalogj between the 
vegetation of the Brazils, equinoclUl Africa, anil India; but 
the nmnbpr of Bpecics coinmnii lo these liirec eoutinenta is 
very small. 



(leiidron, whiuh latter is a shig^kr kind of parasitical 

Large forests of Araucitria imbricala grow ou the 
sides of the Andes of Chile and Patagonia, This 
tall and handsome pine, with conea the size of a child's 
head, supplies tlie natives with a great part of their 
food. It is said that the fruit of one lai^ tree will 
maintain eighteen pei^nns for a year. 

Nothing grows under these great forests ; and 
when accidentally burnt down in the mouritaiooua 
[larta of Patagonia, they never rise again, but the 
groimd they grew on is soon covered with an im- 
penetrable brushwood of other plants. In Chile the 
violently stinging Loasa appears first in these burnt 
places, bushes grow afterwards, and then comes a 
Iree-grass, IS feet litgh, of which the Indians make 
their huts. The new vegetation that follows the 
burning of primeval forests is quite unaccountable. 
The ancient and undisturbed forests of Pennsylvania 
have no undergrowth, and when burnt down they are 
succeeded by a thick growth of rhododendrons. 

Tlie southern coasts of Chile are very barren, and 
all plants existing there, even tile harbaceous, have 
a tendency lo assume a hard knotty texture. The 
stem of the wild potato, which is indigenous in Chile, 
becomes woody and bristly as it grows old. It is 
a native of tlie sea-strand, and is never found 
naturally more than 400 feet above it. In its wild 
stale the root is small and bitter ; it li one of many 
instances of the influence of cultivation in rendering 
unpromising plants useilil to man. 



I 
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It was culttvatcU in America at the time of its 
discovery, and is so now, at the height of from 9800 
to 13,000 feet above the sea on the Andes, ani) as 
high 03 4800 feet on the Swiss Alp* ; it does not suc- 
ceed on tlie plains in Itot countrtea, nor farther north 
than Iceland. It hod been introduced into Europe 
by the Spaniards l>efore the time of Sir Walter 
Raleigh ; he brought it to England from Vir^nia 
in 1586. 

Coca, the Krythroxylon Coca of botanists, is a 
native of the tropical valleys on the eastern declivity 
of the Andes of Peru and Bolivia, where it is ex- 
tensively cultivated for its leaf, of which the tree 
furnishes 3 or 4 crops annually ; the coca-leaf, which 
possesses nutritive qualities, is chewed by the abori- 
gines mixed with an alculine substance: it allays 
hunger, and enables the Indian lo undergo great 
&tigue without any other nourishment for days 
together ; it is an article of great trade, being univer- 
sally used by the aiioriginal popnlation of the Andes, 
and absolutely indispiensable in the more laborioua 
professions, such as that of the miner. 

Between the southern parallels of 38= and 45° 
Chile is covered with extensive forests. Stately trees 
of many kinds, having smootli and brightly-coloured 
tmnks bound together by parasitical plants; large 
and elegant ferns are numerous, and arborescent 
grasses entwine the trees to the height of 30 or 30 
palm-trees grow to the 37th parallel of latitude, 
which appears to be their southern limit. 

Although the flora, at an elevation of 9000 feet on 
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the Cliilian Andes, is almost ideiitical with tliat abuut 
the Straits of Magellan, yet (he climate ia so mild in 
some valleys, that of Antucn, for example, that thi- 
vegetation is semi-tropical. In it broad-leaved and 
bright-coloured plants, aod tlie most fragrant and 
brilliant OrehideEe, are mixed with the usual alpine 
genera. Dr. Poeppjg says, that whatever South 
Africa or Hew Holland can boast of in beauty, in 
variety of form, or brilliancy of colour, is rivalled by 
the flora in the highest zone in this part of the 
Andes, even up to the region of perpetual snow ; 
and, indeed, it bears a strong analogy to the vegeta- 
tion of both these countries.' 

The Andes so completely check the migration of 
plants, that almost llu^)ughout their whole leugtli 
there ia no mingling of the floras on their cast and 
west sides, except at the Isthmus of Panama, where 
the mahogany-tree crosses from the AtJautio to the 
Pacific side, and in the same way many of the plants 
on the lands on the east are brougjit to the west, and 

■ The nalari)) hlslory of Chile in all ils dephrtmenls, and 
especiiUj- in ils botany, has betu wi?U iUnslrated in tlie ' His- 
loria Nmural de Cliile,' by M. Claude Gaje, a Freuch dbUi- 
raliat of vi-rj varied laleul who resiiled many years there, 
employed by lUe Chilian Government in wilting its polilical 
and natnnil history. This heantiflil work, which is now un 
the eve of its coinpietion, has heen published iu Spanish ut 
PfttTg, nnder the patronage of and iupporled by the Pitsident of 
the Republic ; and whilst it reflects great credit on its uuihor 
uid the aatliorities of tlie prosperous state it is destiui.'d to 
illustrate, is well worthy of imitation by the otiier Spanish 
Amcricaa Republics, where so little has beea hitherto elfitcted 
of a similar natnie. 

VOU II. V . 
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sprciui to Ciiliforniii oil one side, and as far as tlie dry 
plains of Peru on the other.' 

The humidity or dryness of the prevailing winds 
makes an immense difference in the character of the 
countries on each siiie of the Andes. Within the 
southern tropic the trade-winds come loaded with 
vapour from the Atlantic, whii'h ia partly precipitated 
by the mauntuins of Brazil, and supplies the noble 
forests of that country with never-ceasing moisture, 
while the remainder is ccmdensed by the Andes, so 
that on their eastern side there is an exuberant vege- 
tation, while on the western declivities and in the 
apace which separates them from the Pacific they are 
almost barren, and on the plains and in t)ie valleys 
of Peru, where rain very seldom falls, completely so, 
except where artificial irrigation is employed.. Even 
on the eastern aide of these mountains the richness of 
the I'egetatioD g:radually disappears with tlie increas- 
ing height, till at an elevation of about 1^,000 feet 
arborescent plants vanish, and alpine races, of the 
most vivid beauty, succeed ; which in their turn 
give place to the grasses at the height of 16,100 feet. 
Above these, in the dreary plains of Bombon, and 
other lands of the same altitude, even the thinly- 
scattered mosses are sickly ; and at a height esceed- 
ing 20,000 feet the snow-lichen forms the last show 
of vegetable life on the rocky peaks projecting from 
; confirming the observation of Don Ulloa, 
that the produce of the soil is the thermometer of 
the Peruvian Andes. 

' Dr. J.D, Houker. 
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^^ Keqpielen'a Land and Tierra del Fuego are the 
northern boundary of tlie antarctic lands, which are 
scattered round ihe south pole at immense distances 
from one another. On these the vegetation decreases 
as the latitude increases, till at length utter desola- 
tion prevails ; not a lichen covers the dreary storm- 
beaten rocks; and, with theexcepcion of afewmicro- 
scopic marine plants, not a sea-weed Uvea in tlie gelid 
waves. In the arctic regions, on tlie contrary, no 
land has jet been discovered that is entirely destitute 
of vegetable life. This remarkable diiFerence does 
not so mucli depend on a greater degree of cold 
in winter as on the want of warmtli in summer. 
In the higii nortliprn latitudes the power of the 
summer sun is- so great as to melt the pitch between 
the planks of tlje vessels ; while in corresponding 
southern latitudes Fahrenheit's thermometer does not 
rise above 14' at noon at a season corresponding to 
our Aug;ust. The perpetual snow comes to a much 
lower latitude in the southern lands than it Joes in 
tiie north. Sandwich Land, in a latitude correspond* 
ing to that of the nortli of Scotland, is perpetually 
covered with many fathoms of snow, A single 
species of grass, tlie Aira antarctica, is the only 
flowering plant in the South Shetland group which 
are no less ice-bound ; and Cockburn Island, which 
forms a part of it, in the 60th parallel, contains the 
last ' vestiges of vegetation ; while the Shetlaiids in 
p 2 
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1 equally high latitude to the 



north of Scotland, are iiihabiteil and cullivated : itay. 
South Georgia, in a latitude similar lo that of York- 
uid only pro- 



ahire, in always clad in frozen a 
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iiid wild bui 



D species, 



Iceland, 10 dcgi'ees nearer t!ie ]Jol 

more than half of which are flower-bearing. 

The forest-covered islandb of Tienu del Fuego 
are only 360 miles from the desolate Suuth Shetland 
group. Such is the difference that a few degrees of 
latitude can produce in these antarctic re^ons, com- 
. bined with an equable climate and excessive humidity. 
The prevalence of evergreen plants is the most cha- 
racteristic feature in the Fuegiau flora. Densely 
entangled forests of Winter's bark, and two species 
of Beech-trees, grow from the shore to a conaiderable 
hdght on the mountains. Of these the Fagus betu- 
loides, which never loses its brownish-green leaves, 
prevails almost to tho eiiclusion of the evergreen 
winter's bark and the deciduous beech, wliich is very 
beautiful. There are dwarf species of arbutus, the 
Myrtiis numniularia, which is used instead of tea, 
besides berberry, curraut, and fuchsia ; peculiar spe- 
cies of Kanuiiculi, Calceolarias, Caryophylleee, cru- 
ciform plants and violets. Wild celery and scurvy- 
grass are the only edible plants ; and a bright yellow 
tiingus, which grows on tiie beech-trees, forms a 
great part of the food of the natives. There is a 
greater number of plants in Tierra del Fuego, either 
identical with those in Great Britain, or representa- 
tives of them, than exists in any other country in 
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the southern hemiaphere. The sea-pink, or thrift, 
the common ^loewort, a primula farinosa, and at 
least 30 other flowering plants, with almost all the 
lichens, 48 mosses, and many other plants of the 
cryptogamous kinds, are identically the same, while 
the number of genera common to both countries 
is still greater, and, though unknown in the inter- 
mediate latitniles, reappear liere. Ilerinite Island 
west from Cape Ho?n, is a forest-land, covered 
with winter's bark and the Fuegian beeches ; and 
is the most i^outhem spot on earth on which 
arborescent vegetation is found. An alpine flora, 
many of the species of European genera, grows on 
the mountains, succeeded higher up by the mosses and 
lichens. Mosses are exceedingly plentiful throughout 
Fuegia i but they abound in Herraite Island more 
than in any other country, and are of singular and 
beautiful kinds. 

Although the Falkland Islands are in a lower 
latitude than Tierra del Fiiego, not a tree is to be 
seen. The Veronica elliptica, resembling a myrtle, 
which is estremely rare, and confined to "West Falk- 
land, is the oiily large shrub. A white-flowering 
plant like the Aster, about four feet high, is com- 
mon ; while a bramble, a crowbeny, and a myrtle, 
bearing no resemblance, however, to the European 
species, trail on the ground, and afford edible fruit. 
The bog balsam, or Bolax globaria, and grasses, form 
the only conspicuous feature iu the botany of these 
islands ; and together with mshea and the dactylb 
CEEspitosa, or tussack grass, cover them, ^Vcwi^V 'ua 
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ID tufted hemispherica] masses, of a yellow-greea 
colour, and very firm substance, often four feet 
liigh, and ae many in diameter, from whence a strong- 
Biuelling resinous subslance exudes perceptibly at a 
dbtance. This plant has umbelliferous doirers, and 
belongs to tbe carrot order, but fomis an alpine and 
antarctic genus quite peculiar. 

The Tiissack grass is the most useful and lite most 
siugular plant in this flora. It covers all the small 
islands of the group, like a forest of miniature palm- 
tree?, and thrives best on the shores exposed lo the 

E spray of the sea. Each Tussaek is an isolated plant, 
occupying alwut two (square yards of ground. It 
forms a hillock of matted roots, rising straight and 
solitaiy out of the soil, ol^en six feet high and four 
or five in diameter ; from the top of which it throws 
out a thick grassy foliage of bludes, sis feet long, 
drooping on all sides, and forming with the leavea 
of the adjacent plants an an:h over the ground 
beneath, which yields shelter to sea-lioTis, penguins, 
and petrels. Cattle are exceedingly fond of thb 
grass, which yields annually a much greater supply 
of excellent fodder than the same extent of ground 
would do either of connnon grass or clover. Both 
the tussack-grass' and the bolas are found, though 
sparingly, in Tierra del Fuego; indeed, the vege- 
trod 
ally 
Jbd 



' The cultivation of this useful plant has boea recently in- 
troduced into some of the western islimds of Scotland, especi- 
ally Le«i?, by ihc praiGeworthj efforts of its proprittor, Sir 
James MathesoD, M.F. 
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tatioii of the Falkland Islands cousista chiefly of 
the mountain plants of that country, and of those 
thut grow on the arid plains of Patagonia ; but it is 
kept close to the groimil by the fierceijess of the ter- 
rific gales that sweep over tJiese antarctic inlands. 
Peculiar species of European gisnera are found here, 
as a calceolaria, woud'Surrel, find a yellow violet; 
while the shepherd's purse, cardamiue hirsuta, ajid 
the primula farioosa, appear to be identical with 
those at home. In all, there are scarcely 120 BowcF' 
in^ plants, inciutling grasses. Fems and mosses are 
few, but lichens are in great variety and abundancct 
among which many are identical ivith those in 
Britain. 

la ihe same hemisphere, far, &r removed from 
the Falkland group, ilie Auckland Islands lie in the 
boisterous ocean soulh of New Zealand. They are 
covered with dejise and all hut impenetrable tliickets 
of stunted trees, or rather shrulis, about 20 oi' 30 
feet high, gnarled by gales irom a. stormy sea. There 
is nothing analogous to these shrubs in tlie uurlliem 
bemisphere ; but the veronica elliptica, a native of 
Tierra, del Fuego and Hew Zealand, is one of them. 
Fifl«BD species of ferns find tjhelter under these trees, 
and their fallen trunks are covered with mosses and 
lichens. Eighty flowering jjlauts were found during 
the stay of the discovery ehips, of which 56 are 
new; and half of the whole number are peculiar to 
this group anil to Campbell's Island. Stune of the 
most beautiful flowers grow ou the mountains, others 
are mixed with the ferns in the forests. A. beoutMx^ 
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plant was dicovered, like a purple aster, a veronica, 
with large spikes of ultramarine colour ; a white 
one, with a perfume like jessamine ; a sweet-smelling 
alpine Hierochloe ; and in some of the valleys the 
fragrant and bright-yellow blossoms of a species of 
asphodel were so abundant that the ground looked 
like a carpet of gold. A singular plant grows on 
the sea-shore, having bunches of green waxy blossoms 
the size of a child's head. There are also antarctic 
species of European genera, as beautiful red and 
white gentians, geraniums, &c. The vegetation is 
characterized by an exuberance of the finer flowering 
plants, and an absence of grasses and sedges ; but 
the landscape, though picturesque, has a sombre 
aspect, from the prevalence of brownish -leaved 
plants of the myrtle tribe. 

Campbell's Island lies 120 miles to the south of 
the Auckland group, and is much smaller, but from 
the more varied form of its surface it is supposed to 
produce as many species of plants. During the two 
days the discovery ships, under the command of 
Sir James Ross, remained there, between 200 and 
300 were collected ; of these 66 were flowering 
plants, 14 were peculiar to the country. Many of 
the Auckland Island plants were found here, yet a 
great change had taken place ; 34 species had dis- 
appeared and were replaced by 20 new, all peculiar 
to Campbell's Island alone, and some were found 
that hitherto had been supposed to belong to Ant- 
arctic Americ2t only. In the Auckland gioup only 
one-seventh of the plants are common to other 
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Antarctic lands, wiiilst in Campbell's Island a fourtli 
are natives of other longitudes in the Antarctiu 
Ocean. The flora of Campbell's Island acid the 
Auckland group is so intimately allied to that of 
Nev/ Zealand, that it may be regarded as the eonti- 
imation of the latter, under au Antarctic character, 
tliough deMtitute of the beech and pine trees. There 
is a considerable nimibec of Fueglan plants in the 
islands under coiisiileration, though 4000 miles dis- 
tant ; and whenever their flora difi'ers in the smaller 
plants from that of New Zealand, it approximates to 
that of Antarctic America : bat the trees and shrubs 
are entirely dissiuiilar. The relation between this 
vegetation and that of the nortliern regions is but 
slight. The Auckland group and Can: pb ell's Island 
are in a latitude corresponding to that of England, 
yet only three indigenous plants of our island have 
Ijeen fomid in tliera, namely, the Cardamine hirsuta, 
Montia, and Callitiiche. This is the utmost southern 
iimlt of tree-ferns. 

Perhaps no spot in eiilier hemisphere, at the same 
distance from the Pole, is more barren than Ker- 
guelen Land, lying in a remote part of the south 
polar ocean. Only 18 species of flowering plants 
were found there, which is less tlian the number in 
Melville Island, in the Arctic Seas, and three limea 
less than tiie number even in Spitzbergen. The 
whole known vegetation of these inlands only amounts 
to 160, including sea-weeds. The Fringleii, a kind 
of cabbage, acceptable lo those who have bef n long 
at Eca, is peculiar to the island, and grass, togetlier 



^ 



'218 PHYSICAL Gl 

Willi a plant similar to the Bola\ of tlie Falkland 
lulajKls, covers largv trai^la. About '20 mosses, 
licLeiiK, &c., only are founil in lliese islands, but 
many of the otheru are also native in the European 
Alps and north polar regions. It is a very remark- 
able circunutance in tlie dislriljutiDn of plants, that 
there should be so much analogy between the floras 
of pluces so far apart lis Kergiielen Land, the 
groups south from New Zealand, the Falkland 
Islands, South Georgia, and TierRi del Fn^o. 

ORIGIN AND DISTRIBUTION OF CKREALIA. 
The plants which the eurth produces spontaneously 
are thus confined within certain districts, and few 
of them would survive a chang-e of circumstances ; 
nevertheltss Provideiiee has endowed thos« most 
essential to man with a greater Hexibility of structure, 
so that the limits of their production can be extended 
by culture beyond what have been assie^iied to them 
by nature. The Kraases yielding the grains are 
especially Idvo ed th s respect, though their 
extension depends upo the knowledge and industiy 
of man ; no grai w 11 be cultivated where it can be 

I procured fo a fore ^ market at less expense; 
so that with regard o useful plants there is an 
artificial as well as a natural boundary. The cultiva- 
tion of plants in ganieits and hot-houses is entirely 
artificial and depends on luxury and fashion. 
Tartary and Persia are presumed to have been 
the original countries of wheat, rye, and oais ; but 
these grains have been so long in use that it is im- 
^ r fc 
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possible to trace their origin wiih ceitainty. Barley 
grows apontaneoosly in Tarlary and Sicily, probably 
of different species. Those plants which produce 
tlie grains must have had a more extended location 
than any other, and they can endure the ^eatest 
extryraes of heat and cold. In higii northern lati- 
tudes wheat is protected from the incknieney of 
winter by sowings it in spring', or if sown in autumn 
a coating of snow defends it : the polar limit is the 
isothermal line of 57° 2', and wheat will uot form 
seed within the tropics, except at a considerable 
height above tlie sea. In America the northern 
limit is uuknowD, the country being uuitibabited ; 
but at Cumberland House, ia the very middle of 
the continent, oue of the stations of the Hudson's 
Bay Company, in 54" N. lat., there are fields of 
wheat, barley, and maize. Wheat thrives luxu' 
riauily in Chile and Peru, and at elevations of 85UO 
and 10,000 feet above the sea. It even produces 
grain on the banks of the Lake Titicaca, in the 
Peru-liolivian Andes, at the absolute height of 
12,900 feet in sheltered situations, and good crops 
of barky are raised in that elevated region. 

Barley bears cold better than any of the grain, 
yet neither it nor any other will grow in Iceland. 
It is successfully cultivated in the Feroe Islands, 
near Cape North, the extreme point of Norway, 
near Archangel on the White Sea, and in Central 
Siberia to between 58° and Si*" N. kt. 

Rye is only cultivated where the soil is very poor, 
ai:d agriculture little understooti ; yet a third of the 
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population of Europe lives on rye bread, chiefly inhabit- 
ants of the middle and especially of the northern parts : 
its limit is about the 67th parallel of N. latitude. 

Oats are scarcely known in middle and southern 
Europe ; in the north thej are eslensively cultivated 
to the 65th degree of N, latitude. 

Rice is the food of a greater number of human 
beings than any other grain : it has been cultivated 
from such high anliquiiy that all traces of its ori^ 
are lost. It contains a greater proportion of nu- 
tritious matter than any of the Cerealia, but, since it 
requires excessive moisture, and a temperature of 
73^ 4' at least, its cultivation is limited to countries 
between the equator and the 45th parallel. 

Indian corn and millet are much cultivated in 
Europe south of the 45th and 47lh parallels, and 
forms an important article of food in France, Italy, 
Africa, India, and America. Buck-wheat is ex- 
tensively cultivated in northern Europe and Siberia, 
and the table-lands of central Asia ; it is a native 
of Asia, from whence it was brought into Europe in 
the 15th century. 

The Cerealia afford one of the most remarkable 
examples of numberless varieties arising from the 
seed of one species. In Ceylon alone there are 
160 varieties of rice, and at least 30 of panieum. 
The endless varieties which may be raissd from the 
seed of one plant is more conspicuous in the flower- 
garden : the rose affords above 1400; the varieties 
(if the pansy, calceolaria, tulip, auricula, and prim- 
rose are without end, and often <liSer so much from 
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the parent plant that U seema almost impossible they 
Bhould have had a common origin : it seems dlfHcult 
to believe that red calibage, cauliflower, and many 
others should have sprung from the sea-kale or 
Brassica oleracea, so totally dissimilar from any of 
theui, with its hitter sea-green curley leaves. Fastliion 
changes so much with regard to plants that it is 
scarcely possible to form even an approximation to 
the number known to be in cultivation : new plants 
are introduced from a foreign country, and are apt 
to take the place of some of the older, wliich ore 
neglected and sometimes lost ; of 120,000 plants 
which arc known to exist on the earth, not more 
than 15,000 are believed to be in cultivation. 

It is supposed that plants capable of bearing a 
great range of temperature would exist through 
longer geological periods than those more limited 
in their endurance of vicissitudes of heat and cold, 
and it appears that in many instances at least the 
existence of varieties depends on the life of the plant 
from whence they originated ; the actual duration 
of bdividuals is a subject which has not been suf- 
ficiently studied, though the progress of physiological 
botany has given the means of doing so without 
destroying the plant. 

Since forest-trees iocrease by coalings trom 
wltltoul, the growth of each year funning a con- 
centric circle of wood round the pith or centre of 
the stem, the age of a tree may be aseerlaiiied by 
counting the number of rings in a transverse bection 
<rf the trunk, each ling reprcscniing a year. More- 
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over, the progress of tLu grau-tli is known by com- 
paring the breiidth of the rin^ which are broader 
in a favourable than in an unfavourable se^isuu, 
tliough this may depend also in some measure on 
the quality of the soil which the roots liave come to 
in their downward growth. If the number of con- 
centric rings in a transverse section has shown the 
age of a tree, and its g'irth has been ascertained by 
measurement, an approximation to the aire of any 
other tree of the same kind still g-rowing, uiidra 
similar circuinstances, may be determined by com- 
parison. In this way the age of many remarkable 
trees has been ascertaineii. The yew attains r 
greater age than any other tree in Europe. Accord- 
I M. Decandolle this tree increases in girth 
the twelfth part of an inch m a year during the 
first 1^0 years, and rather le^s in the next hundred, 
I the increase probably decreasing pro^essively. By 

1 that estimate a yew at Fountain's Abbey waa 

I reckoned to be 1214 years old ; one at Crowhurst, 

I in Surrey, was 1400 years old when measured by 

L Kvelyn ; it has been shown by the same method that 

^^H a yew at Fortingal, in Scotland, was between 2500 
^^^I and 2600 years old ; and one at Braburn, in Kent, 
^^^B must have been 3000 year^ old : these are the veterans 
^^^V of European vegetation.' 

^^^H ' It i; vortfay of remark that the trE«G which in oar tempe- 

^^^^ rate latitades aClaia the greatest ige, belong tn the taniily of the 
^^^K Conifercc, which have funusheil the most auciMit vegetable 
^^^B reoiLiiiis itabediled in the strata which form Che earth's sur- 
^^H hee, the oldest fossil plants of the Devonian and Carlioni- 
^^^K ftraiiB series belongiog to trees nearly allied to Araucariii. 
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Tiie cypress rivals the yew in longeviiy, ant) may 
perhaps surpass it. There is a cypress in tlie palace 
garden at Grenada whicli liad been celebrated in tlie 
time of the Moors, and was still Icitown, in the year 
1776, &a Cipres della Kegiiia Sultana, because a 
sultana met with Abencerragea under its shade. M. 
Alphunse Decandolle e-tiniatea a deciduous cypress 
in the churchyard of Santa Maria de Tecla, near 
Oaxaca in Mexico, to be 6000 years old, Znecarini 
3572, ant! Dr. Lindley only 870. Oaks come 
next in order: they are supposed to live 1500 or 
1600 years. One in Welbeck Lane, mentioned by 
Evelyn, was computet! to be 1400 years old. Chest- 
nut-trees are known to live 900 years ; lime-trees 
have attained 500 or 600 years in France; and 
birches are supposed to be equaJly durable. Some 
of the smaller and less conspicuous European plants 
perhaps rival these giants of the Jbrest in age ; 
heatlis, and the alpine willow, which covers the 
ground with its leaves, altliough it is really a subter- 
ranean tree spreading to a vast distance, are long 
lived. Ivy is another example of thia ; there is one 
near Montpellier, six feet in girth, wliich must be 
485 years old, A lichen was watched for forty 
years without the appearance of change. 

The antiquity of these European vegetables sinks 
into insiguilicaDce when compared with the cele- 
brated Baobab, or Adansonia digilAta, in Sene^l ' 
taking as a measure the number of concentric rings 
counted on a transverse incision made for tlie purpose 
in the trunk of that enormous tree, it was calculated 
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to be 5150 years old ;* yet Baron Humboldt con- 
siders a cypress in the garden of Chapultepec to be 
still older ; it had already reached a great age when 
Montezuma was on the throne of Mexico, in 1520. 
These two trees are probably the most aged organ- 
ized beings on the face of the earth. Eight olive- 
trees on the Mount of Olives are supposed to be 800 
years old ; it is at least certain that they existed 
prior to the taking of Jerusalem by the Turks. 
There is some doubt as to the age of the largest 
cedar on Lebanon ; it is nine feet in diameter, and 
has probably existed 800 or 900 years. 

The age of palms and other monocotyledonous 
plants is ascertained by a comparison of their height 
with the time which each kind takes to grow. M. 

* Doubts have been expressed by some eminent botanists 
regarding the great age of the Adansonia digitata : the opinion 
given in the text is that of one of the most eminent physiolo- 
gical botanists of the age, DecandoUe, who says, ** the baobab 
is the most celebrated instance of extreme longevity virhich 
has hitherto been noticed with any degree of accuracy ; in its 
own country it bears a name which signifies one thousand 
years, and, contrary to what is usual, this name expresses what 
in reality is short of the truth." Adanson has noticed one in 
the Cape Verd Islands which had been observed by two Eng- 
lish travellers, three centuries earlier ; he found within its 
trunk the inscription they had engraved covered over by SOU 
woody layers, and was thus enabled to estimate the bulk this 
enormous plant had increased in three centuries ; it was on 
such data that DecandoUe formed his opinion, which has been 
adopted by Humboldt ?md other eminent naturalists, and 
which we see no reason to differ from. — See, for a very learned 
view of the contrary opinion, the Gardener's Chronicle for 
1849, p. 340. 



Decandolle thus estimates that the Cocos oleracea, 
ur cabbage- palms, may live GOO or 700 years, while 
the cocoa-nut palm lives from 80 to 330 years. 

Mr. Babbage has made an approximation to the 
age of peat-mosses from the concentric rings of the 
trees found in them. 

H MARINE VEGETATION. 

A vegetable world lies hid beneath the surface of 
the ocean, altogether unlike that on land, and exist- 
ing under circumstances totally different with r^ard 
to light, heat, and pressure, yet sustained by the 
same means. Carbniiic acid is as essential, and 
metallic oxides are a^ indispensable, to marine v^g- 
tation as they are to land-plants. Sea-water contains . 
a minute proportion of carbonic acid gas,' and 
something more than a twelve-thousandth part of its 
weight of carbonate of linie, yet that is sufficient to 
supply all tlie shell-fish and coral-insects in the sea 
with materials for their habitations, as well as food 
for vegetation. Marine plants are more expert che- 
mists than we are, for tJie water of the ocean contains 
rather less tJian a millionth part of its weight of 
iodine, which they collect in quantities impossible for 
us to obtain otherwise than from their ashes. 

Sea-weeds fix their roots to anything — to stone, 
wood, and to other sea-weeds ; they must therefore 

' M. Laure[is has fuund 3, 
of the Meditcrraiieaii. 



. part of this gas in the w 
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derive all their nourishment from the water, and the 
air it contains; and the vital force or chemical 
energy by which they decompose and assimilate the 
substances fit for their maintenance is the sun's light. 

Marine plants, which are very numerous, consist of 
two groups — a jointed kind, which include the Con- 
fervse, or plants having a thread-like form ; and a 
jointless kind, to which belong dulse, laver, the kinds 
used for making kelp, iodine, vegetable glue, that in 
the Indian Archipelago, of which Hirundo esculenta, 
a species of swallow, make their edible nests, and all 
the gigantic species which grow in submarine forests, 
or float like green meadows in the open sea. Flower- 
bearing sea-weeds are very limited in their range, 
which depends upon the depth of water and the na- 
ture of the coasts ; but the cryptogamic kinds are 
widely dispersed — ^some species are even found in 
every climate from pole to pole. No doubt the 
currents at the sur&ce, and the stratum of uniform 
temperature lower down, are the highways by which 
these cosmopolites travel.^ 

There are fewer vegetable provinces in the seas 
than on shore, because the temperature is more uni- 
form, and the dispersion of the plants is not so much 
interfered with by the various causes which disturb 
it on land.' 

* The cosmopolite ulv» are the Enteromorpha» Codium, &c. 

* Dr. J. D. Hooker has divided the marine vegetation into 
ten provinces : — ^the Northern Ocean, from the Pole to the 
60th parallel of north latitude ;— the North Atlantic, between 
the 60th and 40th parallels, which is the province of the 
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Marine vegetation varies both liorizontally, and 
vertically with the depth, and it seema to be a gene- ' 
ral law throughout the ocean that the liglit of thB, 
sun and vegetation cease together ; it coni-equently 
depends on the power of the sun and the transpa- 
rency of the water; so different kinds of aea-weedS' 
affect different depths, where the weight of the water, 
the quantity of light and heat suit them best. One, I 
great marine zone lies between the high and low 
water marks, and varies in species with the nature 
of the coasts, but exhibits similar phenomena through- 
oat the northern hemisphere. Id the British seaSf 
where, with two esceptions, the whole flora ia cryp- 
togamic,' this zone does not extend deeper than 30 
&thoms, but is divided into two distinct provinees, 
one to the south and another to the nortii. The 
former includes the southern and eastern coasts of 
England, the southern and western coasts of Ireland, 

delessartfo and focne proper ; — the Mediterranean, irhich is a 
snVregiun of the warmer temperate zone of the Atlantic, 
lying between the 4Uth and 23rd northern parallels ; — the 
tropical Aliunde, In which BargasBmn, rhodomelia. corallinio, 
and siphinea abontid ; — the antarctic American region, from 
Chile lo Cope Horn;— the Falkland Islands;— and the whole 
drenmpolsr ocran south of the 50th soatheni parallel; — tiie 
Atutralion and New Zealand province, which Ie verf peculiar, 
being characterized, nnioug other generic forms, b? cjsto- 
E^riic and fuceie ; — the Indian Ocean and the Red Sea ; — aod 
the tOEt, which comprises the Japan and China Seas. There 
are seveml nodetermined botanical nurinc provinces in the 
Pacific and elsewhere. 

■ The British flowering sea-weeds are the Zostera uid 
Zsnichellia. 

12 
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and botli the channels ; while the northern f 
confineH to the Scottish »ca$ and the adjacent coasts 
of England and Ireland. The second British sone 
b^ns at low-water mark, and extends below it to » 
depth from 7 to 1.5 fethoma. It cnnlaina tlie great 
tangle sea-weeda, growing in miniature forests, mixed 
with fuel, and is the abode of a host of animals. A 
coral-like sea-weed is the last plant of this zone, &iid 
the lowest in these seas, where it does not extend 
below the depth of 60 fathoms, bnt in the Mediter- 
ranean it is found at 70 or SO fathonw, and is the 
lowest plant in that sea. The same law prevails in 
the Bay of BL-icay, where one set of sea-weeds is 
never found lower than 20 feet below the surface ; 
another only in the Kone between the depths of 5 and 
30 feet ; and another between 15 atld 35 feet. In 
these two last zones they are most numerous ; at a 
greater depth the kinds continue to vary, but their 
number:^ decrease. The seeds of each kind float at 
the depth moat genial to the future plant : they muat 
therefore be of different weights. The distribution 
in the Egean Sea was found by Professor E. Forbes 
to be perfectly similar, only that the vegetation is 
different, and extends to a greater depth in IheMedi- 
L than in more northern seas.' He also 

The Tegttation at lUfferent depths in the Egean Sea is as 
diatinclly mnrkiil as that at different heights on the declivity 
of a mountain. The coast plaots are tbe padinB. pavonia and 
dicljola dichotoma. A greater depth is charactBrized by Iho 
Tividlj green aud elegant fronds of th« caulcrpa prolifera, 
probably the praslum of the ancienlB ; ossociat<;d with it are 
ge-like eodium hnrsa, and four or five others. 
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observed that aea-weeds growing near the sur&ce 
are more limiied in their distribution than those that 
grow lower down, and that ivith regard to vegetation 
depth corresponds with latitude, as height does on laud. 
Thus the Sora at great depths, in warm seas, is repre- 
sented by kindred forms in higher latitudes. There is 
every reason to believe that the same laws of distri- 
bution prevail throughout the ocean and every sea. 

Sea-weeds adhere firmly to the rocks before their 
fructification, but they are easily detached afterwards, 
which accounts for some of the vast fields of floating ' 
weeds ; but others, of gigantic size and wide distri- \ 
bution, are supposed to grow unattached in the water 
itself. There are permanent bands of sea-weed iu the 
British Cliannel and in t)ie North Sea, of the kind 
called fucus filmn, which grow abundantly on the 
western coasts of the Channel ; they lie in tlie direc- 
tion of the currents, in beds 15 or 20 miles long, and 
not more than 600 feet wide. These bands must 
oscillate with the tides between two corresponding 
zones of rest, one at the turn of the flood, and the 
other at the turn of the ebb. It is doubtful whether 



The codiuoi flubi'liiforme, and (h« rare and curious vegeiabte 
net called microdictjou umbilioatum, characterize depths of 
30 fiitliomE. The Dictjoraenia, with stiff purple corkscrew- 
Uke (roads, and Eome others, go as low as 50 fathoms, Ixijond 
which no flexible Eea-weeils have beeu found. The coral- 
like niillcpura polymorphs take their place, aud range to the 
depth of 100 JathoniG, be;ond which there is no trace of vege- 
table life, unless some of the minute and microscopic iDfaSorial 
bodies living there be regarded as plants.— ■ Trosela inLycia,' 
by lieulcnaat Spratt, R.N., and Profeesor E. Forbes. 
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the fucus natans or sargassum bacciferuni grows 
rocks at the bottom of the Atlantic, between the 
parallels of 40° north and south of the equator, and, 
when detacht'rt, is drifted iinifomily to particular 
spots which never vary, or whether it ia pcopa^ted 
and grows in the water; but the maeis of that plant, 
west of the Azores, occupies an area equal to that of 
France, and has not changed its place since the time 
of Columbus. Fields of the same kind cover the sea 
near the Bahama Islands and other places, and two 
new species of it were discovered in the Abt- 

The macrocystis pjn-ifera and the laminarla radlata 
are the most remarkable of marine plants for thcdr 
^gantic size and the extent of their range. Th^ 
were met with on the Antarctic coasts two degrees 
nearer the south pole than any other vegetable pro- 
duction, forming, with one reraarkable exception, 
the utmost limit of vegetable life iu the south polar 
seaa. The macrycostis pyrifera exists in vast de- 
tached masses, like green meadows, in every latitude 
from tjie south polar ocean to the 45th d^roo N, 
lat. in the Atlantic, and to the shores of California in 
the Pacific, where there are fields of it so impenetrable, 
that it has saved vessels driven by the heavy swell 
towards that shore from shipwreck. It is never eeen 
where the temperature of the water is at the freezing- 
point, and is tlie largest of the vegetable tribe, being 
occasionally 300 or 400 feet long. The Laminaria 
abounds off the Cape of Good Hope and in the Ant- 
arctic Ocean. These two species form great part of 
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a band of aea-weed whicii girds Kergueleti Land so 
densely, that a. boat can scarcely he pulled thruugb 
it ; they are found in great abundance on the coasts 
of the Falkland group, and also in vast fields in the 
open sea, hundreds of miles from any land : had it 
ever grown on the distant shores, it must have taken 
ages to travel so fer, drifted by ihe wind, currents, 
aud the sand of the seas. The red, green, and purple 
lavers of Great Britain are found on the coasis of the 
Falkland Islands; and, though some of the northern 
sea-weeds are not met with in the intervening warm 
seas, they reappear here. The Lessonia is the most 
remarkable marine plant in this group of islands- 
Its stems, much thicker tfian a man's leg, and 
from 8 to 10 feet long, fis iheraselveq by clasping 
fibres to the rocks above high-water mark. Many 
branclies shoot upwards from these stems, from 
which long leaves droop into the water like willows. 
There are immense submarine forests olf Fatagonia 
and Tierra del Fuego, attached to the rocks at the 
bottom. These plants are so strong and buoyant, 
that they bring up lai^e masses of stone ; and, as 
they grow slanting, and stretch along the surface of 
the sea, they are sometimes 300 feet long. The 
quantity of living creatures which inhabit these 
marine forests and the parasitical weeds attached to 
them is inconceivable ; ihey absolutely teem with life. 
Of the species of marine plants which are strictly 
antarctic, including those in the seas of Van Diemeu's 
Land and New Zealand, Dr. Hooker has identified 
ane-fitlh with the British Algie. 
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The high latitudes of the Antarctic Ocean are not 
so destitute of vegetation as was at first believed. 
Most minute objects, altogether invisible to the naked 
eye, except in mass, and which were taken for sili- 
ceous shelled animalcules of the infusoria kind, prove 
to be vegetable. They are a species of the Diato- 
inaceae, which, from their multitudes, give the sea a 
pale ochreous brown colour. They increase in num- 
bers with the latitude, up to the highest point yet 
attained by man, and no doubt afford food to many of 
the minute animals in the antarctic seas. Genera and 
species of this plant exist in every sea from Victoria 
Land to Spitzbergen. It is one of the remarkable in- 
stances of a great end being effected by small means ; 
for the deatli of this antarctic vegetation is forming 
a submarine bank between the 76th and 78th paral- 
lels of south latitude, and from the 165th to the 160th 
western meridian. 

Great patches of Confervas are occasionally met 
with in the open seas. Bands several miles long, of 
a reddish-brown species, like chopped hay, occur off 
Bahia, on the coast of Brazil ; the same plant is said 
to have given the name to the Red Sea; and dif- 
ferent species are common in the South Pacific 
ocean. 
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CHAPTER XXVni. 
Qietrlbution of lnEecls.i 
Nearly one hundred and twenty thousand insects 
are known : aome with wings, others without ; some 
are aquatic, others arc aquatic only in the first stage 
of their existence, and many are parasitical. Some 

' The great division of the aniinal iingdotn of llie Artica- 
lala, to which insects belong, consists of the following four 
classes; the three first breathing air by air-yessels ftracheaj 
or air-pouchcB. 

1. luieclt. — Head distinct; thrte divisioDa of the body, viz- 

head, tborai, and abdomen; three pairs of legs, aud winga 

2. JWyriopoiti.— Head distinct; 24 or more pairs of legs, 

no wings. 

3. Aradittida or Spiders.— Four pairs of legs, head and thorax 

Tuuted, DO antfDnie or feelers, no wingG. 

4. Crattaceu, as Crabs, Lobsters, Sic— Kespiration bj means 

of braachicc or gills, and in general Biiua1ic,five or seven 
paira of legs. 
Insects properly ao called are divided into eight fttmilies: — 

1. Coleoptera or Beetles, &c., which have fonr wings, two 
bard or wing covera called Elytra, and two soft or mem- 
branaeecus used for flying, and folded under the latter ; 
Cantharidea, the Egyptian Scarabffius, and the Ladybird 
belong to this family, which numbers upwards of thirty 
thousand species. 

3. Orthoptera, which have also fiiur wings, but the wing 
covers are Uke porch ment : the imperfect insect, instead of 
resembling a grub aa in tiie culeoptera, only differs fWun 
the perfect one by the want of wings; such are Ihelocttat, 
grasshopper, crieitel, &c 

3. Nenroptera : 
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laud insects are carnivorous, olhera feed on vegetables; 
some of the carnivorous tribe live ou dead, others on 
living aniniala, but they are not Iialf so numerous as 
those that live on vegetables. Some change as they are 
developed; in their first stage they esil animal food, 

8. Neuroptera, with four pairs of tmnsparent or membrana- 
ceous wings, body soft, and in general i-longaled, as 
Dragon-flies, May-Bies, Founnlleons, &o. 

*. Hymenopterii ; 4 membranaceons wings; instead of be- 
ing provided wilh jiws for grinding or mastication, 
have a prol>oscis by means of which they suck their 
nourishment ; in most of (his ^mily ihe female has a 
sting. The humblebee, wasp, ichueumou, are exunpies 
of this family. 

G. Lepidoptero, having four wings covered with minute scales 
or feathers, whence their name \ they derive their food 
by a proboscis, and their first state of development is 
thai of a caterpillar: snch are butter8)es, sphimes, 
moths, &c. 

6. Hemiptera or halfwings : in general four wings, but the 

upper pair are only in tbeir fore parts membranaceous 
or transparent; hence their name of half wing: some are 
entirely deprived of them, as the common bug and floi; 
they have a Iiind of l>eak, instead of proboscis as in the 
Ibree preceding families. The cicada, the vaod-bog, 
oommon bog, and flea, Ste,, belong lo (he Hemiptera. 

7. lUiipiptera, iiavisg also a single pair of wings folding lon- 

gitudinally in a &n shape: □□]; two small genera con- 
stitale this &mily, the sty lops and zenos. 

8. Diptera, with a single pair of wings, the moatb entirely 

adapted for suction, with a long retractile proboscis : the 
common fly is one of the most abundant species of this 

Some entomologists Lave recently added two thmilies to 
the cisss of insects, the ParasitJcx and the Thysanoura : the 
first live ou the bodies of other a ' 
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and vegetables when they arrive at their perfecl 

Insects maintain the balance among tlie species of 
the vegetable creation by preventing the tendency 
that phinta have to encroach on one another. The 
stronger would extirpate the weaker, and the lai^er 
would destroy the smaller, were they not checked by 
insects which live on vegetables. On the other hand, 
many plants would be extirpated by insects were 
these not devoured by other insects and spiders.' 

Of the 8000 or 9000 British insects the greatest 
part are carnivorous, and therefore keep the others 
within due bounds. 

Insects increase in kinds and in numbers from the 
poles to the equator : in a residence of 11 months in 
Melville Island, Sir Edward Parry found only 6 spe- 
cies, because lichens and mosses do not afford nou- 
rishment for the insect tribea, though it is probable 
that every other kind of plant gives food and shelter 
to more than one species ; it ia even said that 40 dif- 
ferent insects are quartered upon the common nettle, 

' Perhaps one of the greatest checks od the propogaCioa of 
iliBeel life ia from insects IbeniselveB, aianj species deposit- 
iog their eggs on the larvco of others, which in their develop- 
ment destroy ihe animal on which they have been deposited ; 
that most deslractive insect to the vine, the Pjralia Vitis, 
is a very remarkable instance of this, some dozen species 
of insects depositing their eggs on it in ils incomplete state, 
thm keeping down the numbcrof one of the greatest plag;uea 
in wine-producing countries. A celebrated enlomologiat is of 
opinion that of insects destroyed in Europe by other animals, 
indeed by all causes — one half owe their destruction to other 
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The increase of insects from the poles to the equa- 
tor does not take place at the same rate everywhere. 
The polar regions and New Holland have very few 
specifically and individually ; they are more abun- 
dant in Northern Africa, Chile, and in the plains 
west of the Brazils ; North America has fewer species 
than Europe in the same latitude, and Asia has 
few varieties of species in proportion to its size ; 
Caffraria, the African and Indian islands, possess 
nearly the same number of species ; but by far 
the richest of all, both in species and numbers, 
are central and intertropical America. Beetles are 
an exception to the law of increase towards the 
equator, as they are infinitely more numerous in 
species in the temperate regions of the northern 
hemisphere than in tropical coimtries. The loca- 
tion of insects depends upon that of the plants which 
yield their food ; and, as almost each plant is peopled 
with inhabitants peculiar to itself, insects are dis- 
tributed over the earth in the same manner as vege- 
tables ; the groups, consequently, are often confined 
within narrow limits, and it is extraordinary that, 
notwithstanding their powers of locomotion, they 
often remain within a particular compass, though 
the plants, and all other circumstances in their im- 
mediate vicinity, appear equally favourable for their 
habitation. 

The insects of eastern Asia and China are different 
from those in Europe and Africa ; those in the United 
States differ specifically from the British, though they 
often approach very near ; and in South America the 
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equinoctial district** of New Granada and Peru have 
distinct groups from those in Guiana ; in fact, under 
the same parallel of latitude, countries similar in soil, 
climate, and all other circumstances present the most 
striking differences in their insect tribes, even in 
those that live on animal substances. 

Though insects are distributed in certain limited 
groups, yet most of the families have representatives 
in all the great regions of the globe, and some iden- 
tical species are inhabitants of countries far from 
one another. The vanessa cardui, or ** Painted Lady 
Butterfly," is found in all the four quarters of the 
globe and in Australia ; and one, which never could 
have been conveyed by man, is native in southern 
Europe, the coast of Barbary, and Chile.* It is evi- 
dent from these circumstances that not only each 
group, but also each particular species, must have 
been originally created in the places they now in- 
habit. 

Mountain-chains are a complete barrier to insects, 
even more so than rivers ; not only lofty mountains 
like the Andes divide the kinds, but they are even 
different on the two sides of the Col de Tende in 
the Alps. Each soil has kinds peculiar to itself, 
whether dry or moist, cultivated or wild, meadow or 
forest. Stagnant water and marshes are generally 
full of them ; some live in water, some run on its 
surface, and every water-plant affords food and 

* Some doubts have been raised whether this species is 
identically the same in the widely extended habitat described 
in the text. 
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shelter to many different kinds. The east wind 
seenis to have considerable effect in bringing' the 
insect or iii developing tJie eggs of certain species; 
for example, the aphis, known as the blight in our 
coniitry, lodges in myriads on plants, and shrivels 
tip tlieir leaves after a continued east wind. They 
are almost as itcstructive as the locust, and eome- 
timee darken the air by th^ nnmbers. Caterpillars 
are also very destructive ; the caterpillar of the 



Y moth would 
were it not a prey to & 
multiply suddenly to 
crease as rapidly and t 

Temperature, by 
ail indirect effect on 



tlie vegetation of a country 
B Other. Insects sometimes 
extent, and de- 
itably. 
influence on vegetation, has 
the insects that are to feed upon 
plants, and extremes of heat and cold have more 
influence on their locality than die meau annual tem- 
perature. Thus in the polar rt^ons the mosquito 
tribes are more numerous and more annoying than 
in temperate countries, because they pass their early 
stages of exist^ice in vater, wliich shelters them, and 
tho sliorl but hot summer is genial to their brief 
span of life. 

In sunie instances height produces the same effect 
in the distribution of insect life a& difference of lati.- 
lude. The pamas4us Apollo, a butterfly native in 
Ihe plains of Snellen, is also found in the Alps, the 
I^renees, and aclosely allied species in the Himalaya. 
The pamassius smyntheiis, tnie to tJie habitat of the 
B«aus, has recently been found on the Soeky Moon- 



tains of North America. Some insects 
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ral years to arrive at their full development ; they 
lie buried in the ground ia the form of grubs ; the 
cockchafer takes 3 years to reach its perfect state, and 
some American species require a mnch longer time. 
Insects do not attain their perfect state till the 
plants they are to feed upon are ready for them. 
Hence in cold and temperate climates tJieir appear- 
ance is edmulfaDeous with vegetation ; and as the 
raioy and dry seasons witliin the tropics correspond 
to our winter and summer, insects appear there 
after the rains and vanish in the heat ; the rains, if 
too violent, destroy them ; and in countries where 
that occurs there are two periods in the year in 
which they are most abundant — one before and one 
after the rains. It is also observed in Europe that 
insects decrease in the heat of summer and become 
more numerous in autumn : the heat is thought to 
throw some into a state of torpor, but the greater 
number perish. 

It is not known that any insect depends entirely 
upon only one species of plant for its existence, or 
whether it may not have recourse to congeners 
should its habitual plant perish. Wlien particular 
species of plants of the same family occur in places 
widely apart, insects of the same genus will be found 
on them, so that the existence of the plant may often 
be inferred from that of the insect, and in several in- 
stances the converse. 

When a plant is taken from one country to another 
in which it haa no congeners, it is nut attacked by 
the insects of the couutry: thus our cabbages and 
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larrots in Cayenne are not injured by the insects of 
that country, and the tulip-tree and other magnolias 
are not molested by our insects ; but if a plant has 
congeners in its new country, the insect inhabitajits 
will soon find their way to the stranger. 

The common fly is one of the most universal of 
insects, yet it was unknown in some of the South Sea 
islands till it was carried there from Europe by ships, 
where it has now become a plague. 

Mosquitoes and eulices are spread over the world 
more generally than any other tribe : they are the 
torment of men and animals from the poles to the 
equator, bj' night and by day ; the species are nume- 
rous and their location partial. In the arctic regions 
theCulex pipiens, which passes two-thirds of its 
evistewe in water, swarms during: the summer in 
myriads : the lake My^^tr. in Iceland, has its name 
from the legions of t)ie«« tormentors that cover its 
surface. They are less numei'ous in central Europe, 
though one species of mosquito, the simulium colum- 
baschoise. which is very small, appears in such clouds 
in parts of Hungary, especially tlip Bannat of Te- 
meswar, that it is not postJlilc to breathe without 
swallowing many : even rattle itml children have 
died from them. In La-plaml them is a plague of 
the same kind. Of all plac^ im rarth the Orinoco 
and other great rivers of iro)iiral America are the 
most obnoxious to this pla^e. Tl>e account given 
by Baron Humboldt is rrally (ear&l ; al no seaaoa 
oftheyear, at no hour of ihe day or night, can rest 
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deserted on a^xount of these inBecLs. 
follow one another with such precision, that the 
time of day or niglit may be known accurately from 
their humming uoisc, anU from the different sensa- 
tions of pain whith the different poisons produce. 
The only respite is the interval of a few minutes be- 
tween the departure of one g&ng and the arrival of 
their successors, for the species do not mix. On 
some parts of the Orinoco the air is one dense cloud 
of poisuQous insects to the height of 20 feet. It i^ 
singular that they do not infest rivers that have dark 
water, and eacli clear stream is peopled with its own 
kinds ; though ravenous for blood, they can live with- 
out it, as tliey are found where no animals exist. 

In Brazil the quantity of insects is so great in the 
wood:;, tliat their noise is often heard in a ship an- 
chored some distance from tlie shore. 

Various genera of butterflies and moths are very 
limited in tlieir habitations, others are dispersed over 
the world, but the species are almost always differ- 
ent. Bees an<l wasps are equally universal, yet each 
country has its own. Tlie common honey-bee is the 
European insect most directly useful to man ; it was 
introduced into North America not many years ago, 
and is now spread over the new continent : and is 
naturalized over Australia and New Zealand. Eu- 
ropean bees, of which there are niuuy species, gene- 
rally have stings ; the Australian bee, like a black 
fly, is without one ; and in Brazil Ihere are 30 species 
of atingless bees. 

Fire-Sies are mostly tropical, yet there are four 
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species in Europe ; in South America there are three 
species, and so brilliant that their pale green light is 
seen at the distance of 200 paces : a Scolopendra, or 
centipede in Asia, is as luminous as the glow-worm, 
and one in France is so occasionally. 

The silk-worm came originally from China, and 
the cochineal insect is a native of tropical America : 
there are many species of it in other countries. The 
coccus lacca is Indian, the coccus ilicis lives in 
Southern Europe, and there is one in Poland, but 
neither of these have been cultivated. 

Scorpions under various forms are in all warm 
climates ; 2 or 3 species are peculiar to Europe, but 
they are small in comparison with those in tropical 
countries : one in Brazil is six inches long. As in 
mosquitoes, the poison of the same species is more 
active in some situations than in others. At Cu- 
mana the sting of the scorpion is little feared, while 
that of the same species in Carthagena causes loss of 
speech for many days. 

Ants are universally distributed, but of different 
kinds. Near great rivers they build their nests above 
the line of the annual inundations. The insects 
called white ants, belonging to a different genus and 
family, are so destructive in South America, that 
Baron Humboldt says there is not a manuscript in 
that country a hundred years old. 

There are upwards of 1200 species of spiders and 
their allies known ; each country has its own, vary- 
ing in size, colour, and habits, from the huge bird- 
catching spider of South America to the almost 
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invisible European gOBsamer floating in the a 
ita silvery thread. Many of thb ferocious family 
ore aquatic; and spiders, with some other insects, 
are said to be the first inhabitajita of new islands. 

The migration of insects is one of the most curious 
circuniBtances relating to them : they sometimes ap- 
pear in great flights in places where they Dever were 
seen before, and they continue their course with 
perseverance which nothing can check. This has | 
been observed in the migration of crawling insects: 
caterpillars have attempted to cross a stream. 
Countries near deserts are most exposed to the in- 
vasion of locusts, which deposit their eggs in the 
sand, and when the young arc hatched by the sun's 
heal they emerge from the ground without wings; 
but as soon as they attain maturity, they obey the 
impulse of the first wind, and fly, under the guidance 
of a leader, in a mass, whose front keeps a straight 
line, so dense that it forms a cloud in the air, and 
the sound of their wings is like the murmur of the 
distant sea. They take immense flights, crossii^ 
the Mozambique Channel from Africa to Madagas- 
car, which is 120 miles broad ; they come from 
Barbary to Italy, and a few have been seen in Scot- 
land. Even tlie wandering tribes of locusts difier in i 
species in different deserts, following the universal 
law of oj^anized nature. Insects not habitually mi- 
gratory, sometimes migrate in great flocks. In 1847 
lady-birds or coccinellse and the bean aphis arrived 
in immense numbers at Ramsgate and Margate &om i 
the continent in fine calm weather, and a niE 
r2 
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the Vanessa cardui flew over a district i 
from 10 to 15 yards wide, for 2 hours successively. 
Why these butterflies should simultaneously take 
wing in a Aock is unaccountable, for had it been for | 
want of food they would probably have separated in \ 
quest of it. In 1847 the cabbage butterfly came in ' 
clouds from the coast of France to England, 
Dragon-flies migrate in a similar manner. Professor ' 
Ehrenbe:^ has discovered a new world of creatures in I 
the Infusoria, so minute that they are invisible to the 
naked eye. He found tliem in fog, rain, and snow, ! 
in the ocean, in stagnant water, in animal and yege- ' 
table juices, in volcanic ashes and pumice, in opal, . 
in the minute dust that sometimes falls on the ocean ; 
and he detected 18 species 20 feet below the surface 
of the ground in peat-bog, which was full of micro- 
scopic live animals : they exist in ice, and are not 
killed by boiling water. While inquiring into the j 
causes of the cholera which prevailed at Berlin in 
1848, M. Ehrenberg discovered 400 species of living i 
microscopic animalcules in different strata of the | 
atmosphere, so that the air is analogous in the distri- 
bution of its iuhabitants to the ocean, which has ma- 
rine animals peculiar to different depths. This lowest 
order of animal life is much more abundant than any 
other, and new species are found every day. Mag- 
nified, some of them seem to consist of a transparent 
vesicle, and some have a tail : they move with great 
rapidity, and show a certain instinct by avoiding 
obstacles in their course : others have siliceous shells. 
Language, and even imagination, fails in the attempt 
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to describe the inconceivable myriads of these in- 
visible inhabitants of the ocean, the air, and the earth : 
they no doubt become the prey of larger creatures, 
and perhaps carnivorous insects may have recourse to 
them when other prey is wanting. 
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CHAPTER XXIX. 

Distribution of Marine Animals in general — Fishes — the Marine 
Mammalia — Phocae, Dolphins, and Whales. 

Before Sir James Ross's voyage to the Antarctic 
regions, the profound and dark abysses of the ocean 
were supposed to be entirely destitute of animal life ; 
now it may be presumed that no part of it is unin- 
habited, since during that expedition live creatures 
were fished up fix)m a depth of 6000 feet. But as 
roost of the larger fish usually frequent shallow water 
near the coasts, deep seas must form barriers as im- 
passable to the greater number of them as mountains 
do to land animals. The polar, the equatorial ocean, 
and the inland seas have each their own particular 
inhabitants ; almost all the species and some of the 
genera of the marine creation are different in the two 
hemispheres, and even in each particular sea ; and 
under similar circumstances the species are for the 
most part representative, though not the same. 
Identity of species, however, does occur, even at the 
two extremities of the globe, for living animals were 
brought up from the profound depths of the Antarc- 
tic Ocean which Sir James Ross recognised to be the 
very same species which he had often met with in the 
Arctic seas. " The only way they could have got fix)m 
the one pole to the other must have been through the 
tropics ; but the temperature of the sea in these re- 
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ginns ill sucb that they could not exist iii it unless at 
a depth of nearly 2000 &thoms. At that depth they 
might pass from the Arctic to the Antarctic Ocean 
without a variation of 5 degrees of temperature ; 
whilst any land animal, at the most favourable season, 
must experience a difference of 50 degrees, and, if in 
winter, no less tliau 1 50 degrees of Fahrenheit's 
thermometer ; " — a strong presumption that marine 
creatures can exist at the depth and under the enor- 
mous pressure of 12,000 feet of water. The stratum 
of constant temperature in the ocean may indeed 
afford the means of migration from pole to pole 
to those which live ia shallower water, as they 
would only have to descend to a depth of 7200 feet 
at the equator. The great currents, no doubt, ofler 
patlia for fish without any sudden change of tem- 
perature : the inhabitants of the Antarctic Sea may 
come to the coasts of Chile and Peru by the cold 
stream that flows along them from the south polar 
ocean, and on the contrary, tropical fish may travel 
by the Gulf-stieam to the middle and high latitudes 
ill the Atlantic, but few will leave either one or 
other to inhabit the adjacent seas, on account of the 
difference of heat. Nevertheless quantities of rae- 
dusie or sea-nettles are brought by the Gulf-stream 
to feed the whales at the Azores, though the whales 
themselves seldom enter the stream, on account of 
its warmth- 

The form and nature of the coasts have great in- 
fluence on the distribution of fishes ; when they are 
uniformly of the same geological structure, so as to 
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afford the same food and shelter, the fish are similar. 
Their distribution is also determined by climate, the 
depth of the sea, the nature of the bottom, and the 
influx of fresh water. 

The ocean, the most varied and most wonderful 
part of the creation, absolutely teems with life: 
^^ things innumerable, both great and small, are 
there." The forms are not to be numbered even of 
those within our reach ; yet, numerous as they are, 
few have been found exempt from the laws of geo- 
graphical distribution. 

The discoloured portions of the ocean generally 
owe the tints they assume to myriads of insects. In 
the Arctic seas, where the water is pure transparent 
ultramarine colour, parts of 20 or 30 square miles, 
1500 feet deep, are green and turbid from the 
quantity of minute animalcules. Captain Scoresby 
calculated that it would require 80,000 persons, 
working unceasingly from the creation of man to 
the present day, to count the number of insects con- 
tained in 2 miles of the green water. What, then, 
must be the amount of animal life in the polar 
regions, where one- fourth part of the Greenland Sea, 
or 10 degrees of latitude, consists of that water ! 
These animalcules are of the medusa tribe, or of 
others of the family of zoophytes. Some medusae are 
very large, floating like a mass of jelly ; and although 
apparently carried at random by the waves, each 
species has its definite location, and its peculiar organs 
of locomotion. One species comes in spring from the 
Greenland seas to the coast of Holland ; and Baron 
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Humboldt met with an immense shoal of tliem ir 
Atlantic, migrating at a rapid rate. 

Dr. Pceppig mentions a stratum of red water near ] 
Cape Pilares, 24 miles lonii; and 7 broad, which si 
from the maat-head appeared dark-red, but on pro- 1 
ceeding- it became a brilliant purple, and tlie wake I 
of the vessel was rose-colour. The water wa»J 
perfectly transparent, but small red dots could be 1 
discerned moving in spiral lines. The vermilioB f 
aea ofT California ia no doubt owing to a m 
cause, OR Mr. Darwin found red and chocolats^l 
coloured water which had been before observed byl 
Ulloa on the coast of Chile over spaces of several I 
square miles full of microscopic animalcules, darting 1 
about in every direction, and sometimes exploding. > 
Infusoria are not confined to fresh water ; the bottom I 
of the sea swarms with ihem. Siliceous-coated infU- I 
soria are found in the mud of the coral islands undcCi| 
the equator ; and 68 species were discovered in 
mud in Erebus Bay, near the Antarctic pole. Thesft-fl 
minute forms of oi^iianised life, invisible to the nakeAa 
eye, are intensely and extensively developed in bothf 
of the polar oceans, and serve for food to the higher 
orders of fish in latitudes beyond the limits of the-1 
larger vegetation, though they themselves probabljrl 
live on the microscopic plant already mentioned,,] 
which abounds in all seas. Some are peculiar to>| 
each of the polar seas, and a few are distributed * 
esteosively throughout the ocean. 

The enornioiLs prodigality of animal life supplies 
the place of vegetation, so scanty in tlie ocean in 
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comparison wilh that which clothes the land, i 
which probably would be insufficient for the supply 
of the marine creation, were the deficiency not made 
up by the superabtindaut land vegetation and insects 
carried to the sea by rivers. The fish that live on 
eea-weeU must bear a smaller proportion to those 
that are predaceous than the herbivorous land ani- 
mals do to the carnivorous. Fish certtunly are moat 
voracious ; none are without their enemies ; they 
prey and are preyed upon ; and there are two which 
devour even the live coral, hard as its coating is; 
nor does the coat of mail of shell-fish protect them. 
Whatever the proportion may be which predatory 
fish bear to herbivorous, the quantity of both must 
be enonnous, for, besides the infusoria, the great 
forealflof fuci and sea-weed are everywhere a mass of 
infinitely varied forms of being, either parasitical, 
feeding on them, seeking shelter among them, or in 
pursuit of others. 

The observations of Professor E, Forbes in the 
Egeaii Sea show that depth has great influence in 
the geographical distribution of marine animals. 
From the surface to the depth of 230 &thoni3 there 
are eight distinct regions in that sea, each of which 
has its own vegetation and inhabitants. The number 
of shell-fish or Mollusca and other marine animals is 
greater specificaily and individually between the 
surface and the depth of 2 fathoms than in all the 
regions below taken together, and both decrease 
downwards to the depth of 105 fathoms ; between 
which and the depth of 230 only eight shells were 
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found; and animal life ceases in that part of the 
Mediterranean at 300 fathoms. The changes in the 
different zones are not abrupt ; some of the creatures 
of an under region always appear before those of the 
region above vanish ; and although there are a few 
species the same in some of the eight zones, only two 
are common to all. Those near the surface have 
fbrms and colours more resembling those of the inha- 
bitants of southern latitudes, while those lower down 
are more analogous to the animals' of northern seas; 
so that in the sea depth corresponds with latitude, as 
height does od land. Moreover, the extent of the 
geographical distribution of any species is propor- 
tional to the depth at which it lives ; consequently, 
those living near the surface are less widely dispersed 
than those inhabiting deep water. Professor Forbes 
also discovered several shells living in the Medi- 
terranean that have hitherto only been known as 
fossils of the tertiary strata ; and also that the species 
least abundant as fossils are most numerous alive. 
These important observations, it is true, were confined 
to the Mediterranean ; but analogous results have 
been obtained in the Bay of Biscay and in the British 
seas. There are four zones of depth in our seas, each 
of which has its own inhabitants, consisting of shell- 
fish, cnistaceee, corallines, and other marine creatures. 
The first zone lies between high and low water marks, 
consequently it is shallow in some places and 30 feet 
deep in others. In all ports of the nortliem hemi- 
sphere it presents the same phenomena ; but the 
a oim,ilg vary with the nature of the coast, according 
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as it is of rock, gravel, sand, or mud. In the Brim 
seas the animals of this littoral or coast zone are 
distributed in three groups that differ deciiledly from 
ODe another, though mauy are common to all. One 
occupies tlie seas on the southern shores of our islands 
and both channels; a middle group has its centre 
in the Irish seas; and the third is confined to the 
Scottish seas, and the adjacent coasts of England and 
Ireland. The second zone extends from the low- 
water mark to a depth below it of from 7 to 15 
&thonis, and is crowded with animals living on and 
among the sea-weeds, as radiated animals, shell-fish, 
and many zoophytes. In the third zone, which is 
below that of vegetable life, marine animals are more 
numerous and of greater variety than in any other. 
It is particularly distinguished by arborescent crear 
tures, that seem to take the place of plants, carni- 
vorous mollusca, together with lai^e and peculiar 
radiata. It ranges from the depth of 15 to 50 fathoms. 
The last zone is the region of stronger corals, peculiar 
mollnsca, and of others that only inhabit deep water. 
This zone extends to the depth of 100 fathoms or 

Except in the Antarctic seas, the superior zone of 
Mollusca is the only one of which anything is known 
in the great oceans, which have numerous special 
provinces. Many, like the Harp, are tropical ; others, 
as the Kautilus and the pearl-oysler, are nearly so ; 
the latter {^MeUagrina Margarilifera') abounds 
throughout the Persian Gulf and on the coasts of 
Borneo and Ceylon, and is supposed to produce 
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the finest pearls. There are others in the Caribbean i 
Sea, and in the Pacific, and especially in the Bay I 
of Panama, but whether the species are the snme 
is not well ascertained. Some shells are exceedingly 
limited in their distribution, as the Ilaliotis gigantea, 
which is peculiar to the seas around Van Diemen's | 

According to Sir Charles Lyell, nearly all the I 
species of molluscous animals in the seas of the two I 

temperate zones are distinct, yet the united species | 
when compared with each other have a strongs I 
analogy of type ; both differ widely from those i 
the tropical and arctic oceans ; and, under the same I 
latitude, species vary with the longitude. The east \ 
and west coasts of tropical America have only one 
shell-fisk in common ; and those of both differ from 
the Mollusca in the islands of the Pacific and the 
Galapagos Archipelago, which form a distinct re- 
gion. Notwithstanding the many definite marine I 
provinces, the same species are occasionally fovind 1 
in regions widely separated, A few of the shell-fish I 
of the Galapagos Archipelago are analogous with 
those of the- Philippine islands, though so far apart, | 
The east coast of America, which is poor in n 
lusca, has a number, however, in conmiou with the , 
coasts of Europe. 

The Cypraa moneta lives in the Mediterranean, the I 
seas of South Africa, the Mauritius, the li^t Indies, 1 
China, and the South Pacific even as far as Tahiti ; 
and the Janthina fragilis, the animal of which is of 
a beautiful violet -colour, fioats on the surface in every 



[ tropical and temperate sea. MoUusca have & greater 
power of locomotion tha^n is generally believed. 
Some migrate in their state of larva, being furnished 
with lobes which enable tltem to ewim freely. The 
larva of the scalop is capable of migrating to distant 
regions ; the Argonauta spreads its sail and swimB 
along the surface. 

The numerous species of Zoophytes which con- 
struct the extensive coral banks and atolls are chieSy 
confined to the tropical seas of Polynesia, the Saat 
and West Indies ; the tamily is represented by a 
very few species in our seas, and in the Mediter- 
ranean they are smaller and ditferent generally from 
those in the torrid zone. 

Fishes' properly so called, advance in the watO' 
by means of their flexible bodies; the tins and tail 

' The eketetons of fishes are campoEed eithur of bone or 
cartilage, hence Cavier's diyisinu of the finny tribe into osseons 
or bODj, and cartilaginous fish^. The fios are formed of 
spines or rays of bone united more or less by a thin web or 
membraue ; some are hard and others soft ; the bony fishes sTe 
subdivided into hard finoed or ncaathopterygianE, as the perdi, 
sea-bream, mullet, mackerel, Kip., aod the EOft finned or mala- 
copler^giatis, as the salmon, herring, pike, carp, cod, flat-fish, 
eels, &c The cartilaginous fishes, or ChondroplerygianH, 
include the families of the sturgeon, shark, ray, or gkatu, - 
lamprej, eun-fish, diodons, &c- 

M. Agasaiz has more recently divided fishes lutu foar gmx 
orders according to the nature of dieir scales ; the first in* 
eludes sharks, rays, ftc, which are covered with solid plates 
of enamel ; the second sturgeon and silnri, which are pardslly 
covered with the same; third, perch, f . .- 

toothed M^lcs; fourth, saluan, mullet, 
simple thin plates. 
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serve chiefly (o balance them and direct their mot 
These larger and more active inhabitants of the waters 
(ibey the same laws with the rerft of the creation, 
though the provinces are in some instances very ex- 
tensive. Dr. Richardson observes that there is one 
vast province in the Pacific, extending 42 degrees on 
each side of the equator, between the meridians in- ' 
eluding Australia, New Zealand, the Malay Archi- 
pelago, China, and Japan, in which the genera are 
the same ; but at its extremities the Arctic and 
Antarctic genera are mingled with the tropical 
forms. Many species however which abound in 
the Indian Ocean range as far north as Japan, from ' 
which circumstance it is presumed that a curroDt , 
sets in that direction. The middle portion of this | 
province is vastly extended in longitude, for very 
many species of the Red Sea, the eastern coast 
of Airica, and the Mauritius range to the Indian 
and China Seas, to those of northern Australia and J 
all Polynesia; so in this immense belt, which e 
braces three-fourths of the circumference of the I 
globe and 60 degrees of latitude, the fish are very 
nearly alike, the continuous chains of islands 
the Pacific being favourable to iheir dispersion. ■ 
Few of the Pacific fish enter the Atlantic ;' and from ] 



' The NotocButhus and Macrourits are deep-water fish 
in tbe Arctic regions; they also inhabit the seas of New 
Zeaiftnil. The PadEo fish tliat enter the Allantic are some 
of the mackerel tribe, sharke, and lopbobraoches. The 
genera most prevalent in the southern hemisphere are the 
Notothemia, Borichthys, and Harpagifer. The same species 
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the depth and want of islauils in it the great bulk 
of species i^j different oci its two sides. North of 
the 44th parallel however the niuuber common to 
botli tihorej increases. The salmon of America 
is identical wit)i that of the British isles, the coaate 
of Norway and Sweden ; the eod-fiah is identical, 
Ds well as several others of the same family. The 
Cottus or bullhead genus arc also tlie same on both 
sides of the North Atlantic, and they increase in 
numbers aud variety on approaching the Arctic 
seas. The same occurs in the northern Pacific, 
though the generic forms difl'er from tliose in the 
Atlantic. From the near approachof the American 
and Asiatic coasts at Behring's Strjits, the fish on 
both sides are nearly alike, down to the Sea of 
Okhotsk On one side and to Admii^ty Inlet on the 
otiier. Tiie sea of Japan and the neiglibouriiig coasts 
of China are frequented by iisiies having northern 
forms, which are there mingled with many species 
common to the temperate and warm parts of the 
ocean. Species of the genus Gadus or Cud reappear 
in the southern seaa very like those of the northern ; 
and two \ery remarkable Greenland genera, which 
inhabit deeper water and are seldom taken except 
when thrown up by a storm, have been discovered 
01) the coasts of New Zealand and South Australia, 
where the fish difier but little from those in the 
seas of Van Diemeu's Land. Several genera are 

of (best genera are found in the seas of the Falkland Islands, 
Cape Ham, the AucMand Islands, and Kerguelea's Land. — 
Dr. RiehardEon. 



CHAP. XKIX. PROV!NCh:;S OF n 



257 



peculiar to the southern hemisphere, and range 
throughout the whole circle of ihe high latitudes, i 
The sharks of the Cltina seas are for the most part 
identical with those of Australia : the cartilaginous 
fish to which they belong have a much wider range 
than those which have been under consideration. 

The British islands lie between two great provinces 
of fishes — one to the south, the other to the north- — 
from each of which we have occasionally visitors. 
The centre of the first is on the coasts of the Spanish ' 
peninsula, extending into the Mediterranean; that 
on tlie north has its centre about the Shetland Islands : 
but the group peculiarly British, and found nowhere 
else, has its focus in the Irish Sea. It is, however, 
mixed with fish from the seas bounding the western 
shores of central Europe, which form a distinct group. 

The Prince of Canino has shown that there are 
853 European species of fishes, of which 210 live in 
fresh water, 643 are marine, and 60 of these go up ' 
rivers to spawn. 444 of the marine fish inhabit the 
Mediterranean, 216 are found off' the British coastsi, 
and 171 are peculiar to the Scandinavian seas; so 
that the Mediterranean is richest in variety of j 
species. In it there are peculiar sharks, sword-fish, J 
dolphins, anchovies, and six species of scombei 
mackerel, one of the largest of which, indeed of all i 
edible fish, is the tunny, for which fisheries are eata.- 
blished on the southern coasts of France, in Sardinia, ' 
Elba, the Straits of Messina, and the Adriatic. Four j 
of the species are found nowhere else but in 
Mediterranean. Rays of numerous species are parti- I 
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cularly characteristic ofthe Mediterranean, especially 
the Torpcdoa, wliich Lave the power of giving ao 
electric shock, and eveu the electric spark. The 
Meditemineau has two or three American species, 
4t in common with Madeira, one in common with 
the Red Sea, and a very few seem to be Indiau. 
Some of these fish have probably entered the Medi- 
terranean before it was separated from the Red Sea 
by the Isthmus of Suez ; but geolog-ieal changes have 
had very great influence on the distribution of fishes 
everywhere. Taking salt and fresh water fishes to- 
gether, there are 100 species common to Italy and 
Britain ; and although the comnumi cation with the 
Black Sea is so direct, there are only 27 common to 
it and the Medittrrancan ; but the Black Sea forms 
a distriel by itself, having its own peculiar Ichthyo- 
logy ; and the fishes of the Caspian Sea differ entirely 
from those in every olher part of the globe. The 
island of Madeira, solitary amid a great expanse of 
ocean, has many species. They amount in number 
to half of those iu Britain ; and nearly as many are 
common to Britain and Madeira as to that island and 
the Mediterranean ; so that many of our fish have a 
wide range iu the Atlantic ; and in return we have 
occasional visits from the tunny, torpedo, pilot-fishes, 
and various sharks. The Mediterranean certainly sur- 
passes the British and Scandinavian seas in variety, 
though it is far inferior to either in the quantity or 
quality of useful fish. Cod, turbot, brill, haddock, 
ling, herring, and many more, are better in northern 
seas than elsewhere, and several exist there only. 



CHAP. Isix. migratout fish. 259 

The g;reater number of fish used by man as food 
frequent shoal water. The coast of Holland, our ' 
own shores, and other parts of the North Sea where 
the >fater is shallow, teem with a never-ending sup- 
ply of excellent fish of many kinds. 

Vast numbers are gregarious and migratory. Cod 
arrive in the shallow parts of the coast of Norway in 
February, in shoals many yards deep, and so closely 
crowded together that the soundiug-Iead can hardly 
pass between them: 16,000,000 have been caught 
in one place in a few weeks. In April they return 
to the ocean. Herring come in astonishing 
quantities in winter. 

The principal cod fisheries are on tiie banks 
of Newfoundland and the Dogger-bank. They, 
like itil anima^ frequent the places to which 
they liave been accustomed. Ilerrings come to 
the same places for a series of years, and then 
desert them, perhaps from having exhausted the 
food. Pilchards, sardinias, mackerel, and many 
others may be mentioned among the gregarious and 
migratory fish. 

Sharks like deep water. They are found of dif- 
ferent species in all tropical and temperate seas ; and, 
although always dangerous, they are more fero- 
cious in some places than in others, even in the 
same species. 

Most lakes have fish of peculiar species, as the 
lake Baikal. The fishes of the great interalpine 
Lake of Titicaca amount to 7 or 8 species, and 
belong to genera only found in the higher regions of 



the Andes. In the North American lakes tliere u 
&• thiok-scalcd fish, bearing Eome analouiy to those of 
t)ie early geological eras : there are live species of 
perch in the North American waters, one of which 
is the same as that of Europe; and the GillaroD 
trout, which is remarkable in havinp; a highly moa- 
cu1ar stomach or gizzard, is found in Ireland only. 
Pike and salmon are the only species of fresh-water 
fish common to Europe and North America ; the 
pike is however unknown west of the Hocky Moun- 
tains. The common salmon does not exist beyond 
45 ' of N. lat. on tlie eastern coast of America, and 
it is probably contined within similar limits on the 
eastern coast of A»ia. It is said to be an iiiliabitant 
of all the northern parts of the Old World from 
the entrance of the Bay of Biscay to North Cape^ 
and along the arctic shores of Asia and Karnt- 
chatka to the Sea of Okhotsk, including the Baltic, 
White Sea, Galf of Kara, and olher inlets. Other 
kinds of the Salmon tribe are plentiful in the es- 
tuaries of Kamtchatka and on the opposite coast of 
America down to Or^wn, but apparently they do 
not extend to China. Salmon go up rivers to spawn, 
and make extraordinary leaps over iaipedimentB of 
rocks or walls, in order to reach the suitable places 
for depositing their eggs. Forty-four lish inhabit 
the British lakes and rivers, and 50 those of Scod- 
ia, of the very best kinds. The fresh-water Sab. 
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The fresh-water fish of China agree with those of 
India in generic forms, but not in species;' and 
those of the Cape of Good Hope anil South America 
differ from those in India and China. Sea-fish, in 
immense quantities, frequent the estuaries of rivers 
everywhere. The mouth of the Mississippi is full 
of them ; and the quantity at the mouth of tiie Don, 
in the Sea of Azof, is prodigious. 

There are some singular analogies between the 
inhabitants of the sea and those of the land. Many of 
the Medusse, two corallines, the Physalia, or Portu- 
guese man-of-war of sailors, sting like a nettle when 
touched. A cuttle-fish, at the Cape de Verde islands, 
changes colour like the chameleon, assuming the tint 
of the ground under it. Herrings, pilciiards, and 
many other fish, as well as sea insects, a 
The medusa tribe, the species of which ai 
have also tlie faculty of emitting light in a liigh de- 
gree. In warm climates, especially, the sea seems 
to be on fire, and the wake of a ship is like a vivid 
flame. Probably fish that go below the depths to 
which tlie light of the sun penetrates are endowed 
with this faculty ; and shoals of luminous insects have 
been seen at a considerable depth below the sur&ce 
of the water. The glow-worm, certain beetles, and 
fire-flies, shine with the same pale-green light. The 
fishes that live at great depths reaerahle owls, and 
other nocturnal birds, in iiaving lar^ eyes. The 

' The Chintse freeh-wster fish are cf priniilcc, ophicephalii 
and silurids — gtnera vhich agree closel; with tbuse id India, 
tboogli the species are dilTereot. 
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serrated prongs, three inches long, ivith which they 
defend themselves by lashing their tails, inflicting 
wounds which, in hot climates, are often followed by 
Tioleiit inflammation and pain, and have hence been 
improperly considered as venomous. But among' 
the terrestrial animals there is nothing analogous to 
the property of the gymnotus electriciis of the South 
American lakes, or of the silurus electricus of the 
ifrican rivers, and the different species of the tor- 
pedo of the Mediterranean, whicli possess the faculty 
of giving an electric shock by means of a very 
beautiful organic Voltmc apparatus with which they 
are provided. 

The marine mammalia, which, as their name indi- 
cates, suckle their young, form two distinct families 
— 'the PhocEB or seals, and the Cetacea or whales and 
porpoises ; wtiilst fish breathe by means of gills, 
which separate the air dissolved in the water, the 
marine mammalia possess lungs and breathe like the 
terrestrial quadrupeds ; they are obliged to come to 
the suriace from time to time to inhale the air. 

The first family consists of the Seal tribe, and is 
most abundant in the polar regions of both hemi- 
spheres ; they are carnivorous, live exclusively on 
'figb, and are seldom found at a great distance from 
tlie land or ice islands. To this division belong 
the common seal and the Walrus in our northern 
hemisphere ; whilst the genus Otaria or sea-lion, 
and its congeners of many species, and which attain 
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in general a grtater size, are only found in high 
southern latitudes. 

The iamily of Cetaeea consists of three great 
genera : the Manatua and Dugong, which live in or 
near the estuaries of tropical rivers, are herbivorous ; 
, the Dolphins or Porpoises, which are carnivorous, pro- 
vided with long jaws and numerous teeth, and are 
found in almost every latitude and in every sea ; and 
the whales, which, unprovided with cutting teeth, are 
furnished with whalebone inserted in the upper jaw, 
the extreme filaments of which are destined as a kind 
of net to catch the minute marine animals which 
form their food. The marine Cetaeea breathe by an 
opening in the centre of the head, called, in whales, 
the blower, corresponding to the nose of terrestrial 
quadrupeds, and which also serves to espel the water 
taken info the mouth with the food, in the form of 
jets, which in the whale tribe varies in height and 
form according to the species. 

The favourite haunts of the seal tribe are the 
polar oceans and desert islands in high latitudes, 
where they bask in hundreds on the sunny shores 
during the brief summer of these inhospitable r^ious, 
and become an easy prey to man, who has nearly 
extirpated the race in many places. A million are 
annually killed in the South Atlantic alone. Seven 
species are natives of the Arctic, Atlantic, and Polar 
Oceans ; the Greenland seal, the bearded or great seal, 
and the phoca leporina are found also in the higlt lati- 
tudes of the Northern Pacific. The phoea oceanica 
ia only met with in the White Sea and the sea at Kav% 
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coasts of the Soutli FaciRc, but their principal gather- 
iog is on tlie island of St. George, one of th(t Prui- 
biloff group, in lat. 56° N. The common ieal is 
6 or 7 feet long, with a face like that of a dog, and a 
lai^ intelligent eye. It is easily tamed, and ia the 
Orkney islands it is so much domesticated that it 
follows its master, and helps him to catch Ssli. 
This seal migrates in herds from Greenland twice in 
the year, and returns again to its former haunts; 
they probably come to the coasts of Europe and the 
British islands at tiie time of their migrations ; it 
may be considered, however, a constant inhabitajit of 
our northern shores. Some of the seal tribe have a. veiy 
wide range, as the fur species, Arctocephalus ural- 
uus, of the Falkland islands, which at one time 
frequented the southern coasts of Australia in great 
numbers, but they and three other species have 
now become scarce from the indiscriminate slaughter 
of old and young Sir James Rosa found some of 
the islands in ihe Antarctic «eas overrun with the 
sea-elephant, phoca elephantma The Walrus, a grim- 
looking creature, with tuaks 2 feet long, bent down- 
wards, and its nose cohered with strong transparent 
bristles, has a body like that of a seal, 30 feet long, 
with a coat of short gi'ey or yellow hair. It sleeps on 
the floating ice, feedi) on sea-weed and marine ani- 
mals, and never leaves (he Arctic seas. 

The Manati and Dugong form the first group of 
the family of the Cefacea ; they are exclusively herbi- 
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vorouB, and live near tlie nioutlis of the great tropical 
rivers. The Lamanliii, a species of Manatus, i; 
found in tlie Amazon and Orinoco, and another ir 
Fome rivers of Western Africa. In the former, where 
it is known as the sea-cow, its body is round like a 
wine-bag, and sometimes attains a length of 12 or 15 
feet ; it browses in lierds on the herbage at the bottom 
of streams; and when attacked, the motlier defends her 
yoving at the sacrifice of her own life. The Dugong 
is an inhabitant of ihe eastern archipelago, and of 
the shallow parts of the Indian Ocean, where it also 
feeds on sea-weed ; it is more a marine animal than 
the Lamantiu, as it is scarcely ever seen in fresh 
water. The dugong is so harmless and tame as to 
allow itself to be handled. When it. suckles its 
young it sita upright, which Has given rise to the 
&ble of the JMermaid. ThLs animal, like the laman- 
tia, will sacrifice its life for its young, and is hence, 
among the Malays, held as the type of maternal 
affection. Tlie animal called the Manatus septentrio- 
nalis, which frequents the Arctic seas, is very little 
known, and probably not one of the herbivorous 
Celacea, 

The second group or genus of the Cetacea consists 
of those of predatory habits : they live on fish, and 
consequently have ^harp and numerous teeth, such 
as Porpoises, Dolphins, and spermaceti whales or 
Cachalots; they have, like all tlie animals of this 
family, spouting nostrils in the upper part of the 
head.' The common porpoise is seen spoutitig and 
18 Cttflwa, with two remarkable exceptions. 
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tuinbling on the surface of all the seas of Eun 
shoaU of them go in pimuit of herrings and mackerel, 
and even swim up the rivers in chase of sahnon. 
They have more the form of fish than tlie seal tribe, 
and have a dorsal fin. The ireveral species of Dol- 
phins, so remarkable for their voracity and for the 
swiftness of their motions, owing to the symmetry of 
thei iroTm and the width of their horizontally -placed 
tail, are seen in almost every latitude. The white 
dolphin, eateu by the Icelanders, is IS feet long, 
and migrates from the Atlaotic tu Greenland in the 
end of November. The Grampus, Delphinus Orca, 
nearly allied to the killer of the South Sea whalers, 
is fierce and voracious, often 20 feet long, roamd 
in numerous shoals, preying upo!i the larger fish, 
and even attacking the whale. The Grind or black 
dolphin has been knowii to run ashore io hun- 
dreds in the bays of Feroe, Orkney, and Shetland. 
This seems to be the same or nearly allied to the 
black fish which was met wiih in vast numbers by 
Sir James Ross in the Antarctic seas : they had so 
little fear, that they dailed below tlie ship on one 
side and came up at the other. The delphinus pe- 
ronii, or white porpoise of tlie southern whalers, is a 
rare and elegant species of dolphin which chi^y 
inhabits the high southern Latitudes, but has been 
seen near the equator in the Pacific, They are about 
six feet long, the binder part of the head, the back, 
and the flukes of their tail are black, and all the rest 
iahabit the ncean — the Delphinos Inca, of Ibe Upper Amazons 
and tis tribuuries ; anil the D, Gaageticas, of [he Ganges, 
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of the purest white. The Narwhal or sea-uaicom 
(Monodon monoeeros) has no teeth, but a tusk of fine 
ivory wreathed with apiml grooves extending 3 or 
10 feet straight Irom the head ; in general there u 
only one tusk, but there are always the rudiments 
of another, and occasionally both grow to an equal 
length. The old narwhals are white with blackish 
spots, the young are dark-coloured. This singular 
creature, which is about 16 feet long without the 
tusks, swims with great swiftness. Dr, Seoresby has 
seen 15 or 20 at a time playing round his sliip in the 
Arctic seas, and crossing their long tusks in all 
directions as if they were fencing ; they are found in 
all parts of the Northern Ocean. 

The spermaceti whale, the Cachalot or physeter 
inacTOcephalus, belonging to the family of the pre- 
daceous spouters, is one of the most formidable in- 
habitants of the deep. Its average size is 60 feet 
long and 40 feet in circumference ; its head, equal 
to a third of its length, is extremely thick and blunt 
in front, with a throat wide enough to swallow a 
man. The proportionally small swimming paws or 
pectoral fins are at a short distance behind the head, 
and the tail, which is a horizontal triangle 6 or 7 
feet long, and 19 feet wide, with a notch between 
the flukes, is the chief organ of progressive motion 
and defence. It has a hump of fat on its back, is 
of a dark colour, but with a very smooth clean skin. 
These spenn whales have two nasal apertures on 
the top of their head, through which they throw 
at each expiration a succession of Jets like smoke. 
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at intervals of 15 or 20 minutes, aAer which they 
toss their (ails high in the air and go head foremoat 
to vast depths, where they remain for a considerable 
time, and then return again to tlie sur&ce to breathe. 
The jet or spout is from 6 to 8 feet high, and consists 
of water mixed with air, expired from the lungs. This 
whale has sperm-oil and spermaceti in every part of 
its body, but the latter is chiefly in a vast reservoir 
in its head, which makes it very buoyant ; amber- 
gris is sometimes found in the inside of the body, 
supposed to be produced by disea,?e. These huge 
monsters, ocfiasionally 75 feet long, go in great herds, 
or schools, as the whalers call them, of 500 or 600. 
Females with their young, and two or three old males, 
generally form one company, and the young males 
another, while tlie old males feed and hmit singly. 
The sperm whales swim gracefully and equably, with 
the upper part of the head above the water; but 
when a troop of them play on the surface, some of 
these uncouth and gigantic creatures leap with the 
agility of a salmon several feel into the air, and &11 
down again heavily with a tremendous crash and 
noise like a cannon, driving the water up in lofty 
columns capped with foam. Tlie fisliery of the sperm 
whale is attended with danger ; not only the wounded 
animal, but its companions who pome to it'? aid, 
sometimes fight desperately, killing tJie whalers and 



tossing them into the air with a s 



p of timr tre- 



mendous 

American 






CHAP. XSIX. WHALEBONE WHALES. 269 

blow tliat it broke off part of the keel, then, rotreat- 
in^ to a distance, it rushed furiously, and with its 
enormous liead beat in a portion of the planka, aiid 
the people had just time to save themselvea in the . 
boats when the vessel filled. They often lie and 
listen when suspicious of mischief. No part of the 
aqueous globe, except the Arctic sea^, is free from 
their visits ; they have been seen in the Mediterra- 
oean and the Adriatic, in the British Channel, and 
even in the estuary of the Thames, but their chief 
resort is the deepest parts of the warmer seas within 
or near the tropics, and in the Antarctic Ocean, 
where they feed on iloatiug mollujc^, such as sepie 
or cuttle-fish, &c. 

The thii-d and last g-enus of the Cetacea are 
wiialebone whales, such as the Greenland whale and 
Rorquals. Instead of teeth, the upper jaws of these 
animals are furnished with plates and filaments of 
whalebone, which are moveable, and are adapted to 
retain, as in a net, the medusae and other small ma- 
rine aniniala tiiat are the food of these colossal in- 
habitants of the deep. The common Greenland 
species, Bala^na Mysticetus, was formerly much more 
numerous, but it is now chiefly confined to the very 
high northern latitudes ; however, should it be the 
same with the whale found in such multitudes in 
ihalluw water on the coasts of the Faciflc and in the 
Antarctic Ocean by Sir James Ross, it must have a 
very wide range, but it is more probable tliat each 
polar region has its own species. The Greenland 
whole 18 from 65 to 70 feet long, but they are so 
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much persecuted tliat they probably never live long 
enough to attaia their full growth. The head is veiy 
large, but the opeoing of the throat is so narrow that 
it can ouly swallow small animals. It has no dorsal 
fin: the swimming paws are about nine feet long, 
and the flat tail is half-moon shaped and notched in 
the middle. It has tno ^pout^ or nostrils, through 
which it throws jets like piifTs of smoke some yards 
high. It only remaias twu or three minutes on the 
sur&ce to breathe, and then goes under water for five 
or six. The back and tail are velvet-black, shaded 
in some places into grey, the rest is white ; some are 
piebald. The capture of this whale is often attended 
with much cruelty, from their affection for their 
young ; indeed the custom of killing- the calf in order 
to capture the mother has mined the fishery in several 
places, especially in the New Zealand and Australian 
seas. 

Rorquals are also whalebone whales, differingftom 
the coinnioQ wliale in the more elongated form of the 
head. One species is from SO to 100 feet long, the 
largest of marine animals. TJiis whale travels to 
lower latitudes in pursuit of herrings and other fish. 
It had been caught on the coast of Norway as early as 
tlie year 890, and probably long before. The first 
northern navigators were not attracted by the whale 
as an object of commerce, but stumbled upon it in 
their search for a north-west passage to the Pacific. 
The hump'backed whale, Baliena gibbosa, a rorqual 
30 or 40 feet long, is met with in small Iierds in the 
intertropical and southern regions of the Pacific and 
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Atlantic ; it is seldom molested by the whalers, and 
is very dangerous for boats, from the habit it has of 
leaping i*nd rising suddenly to the surface. None 
of the senses of the whale tribe are very acute ; jthe 
whalebone whales alone have the sense of smelling 
more acute than others, and, although the sperm 
whale is immediately aware of a companion being 
harpooned at a very great distance, they do not hear 
well in air, and none appear to have any voice. ^ 

* Captain Scoresby's * Arctic Voyages.* 
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CHAPTER XXX. 

Distribution of Reptiles^ Frngs iind Tosda — Snakea, Sauriani, 



HEPTtLES, more tban any other class of animals, 
show the partial distribution of animated beings, 
bei^use, being' unable to travel to any great distance, 
they hftve remained in the places wherein they were 
originally stationed ; and as they inhabit deseTt«, 
forests, and uncultivated ground, they have not been 
disturbed by man, who has only destroyed some 
individuals, but has not dunini^hed the number of 
species, which is probably the same now as it ever was. 
Of the mammalia few hybernate, or fell into a 
torpid slate in winter, such as the bear, marmot, 
dormouse, &c. Their fat supplies the carbon con- 
sumed by the osygen during their feeble and imper- 
ceptible respiration, and is wasted by the time the 
warm weather returns, which rouses them from thmr 
letliargj, thin and esteniiated. But reptiles, being 
colder blooded, bury them.ielves ia the ground, and 
hybernate during the winter in cold and temperate 
elimates. In hot countries, they fall into a state of 
torpor during the dry season, so tiat they have no 
occasion to wander either on account of temperature 
r want of sustenance ; and the few that do migrate 
1 quest of food always return to their old haunts. 
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As the blood of reptiles, from the peculiarity of their 
circulation, TGceives ooly a smaU part of the oxy^n 
they inhale, little heat and stceugth art; generated, and 
they are for the most part (JugKsh in their motions, 
which, however, are more varied than in quadrupeds ; 
but as K>nie reptiles, such aa tortoises and lizards, 
breathe more frequently than others, there are conse- 
quently great differences in their energy and sensibility. 

The order of Reptiles is divided by naturalists into 
four classes, commencing in the ascending order : — 
1. Batracians or frogs, toads and salamanders; '2. 
Ophidians or Serpents ; 3. Saurians, lizards, chame- 
leons, crocodiles ; and 4. Emydians or tortoises, and 
turtle. Wiih very few exceptions they are oviparous; 
they partake of both terrestrial and aqnatic forms, 
and many are amphibious: they all increase in 
numbers towards the equator, and few live in cold 
climates ; but they can endure a cold winter better 
than a cool summer. Fiog» and salamanilers inhabit 
the banks of the M'Kenzie river in North America, 
where the mean temperature is between 7' and 8° of 
Fahrenheit; the thermometer in winter even sinks 
to 90° below the freezing_point. The southern limit 
of reptiles, so far as it is known, is in 50° S. lat., 
where a frog was found on the banks of the river 
Santa Cniz. 

The number of species of reptiles in the torrid zone 
is at lea^t double that in the temperate; Australia 
has fewer than Europe, and of all places in the Old 
World, Java is perhaps the richest in reptiles. 
America possesses more than half of all the species 
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known, the maximum being in Brazil, but every 
of them is peculiar to that contiaent alone. 

The Batraciana approacli nearest to the nature 
of fisheH, and form a link between land and water 
animals. As tadpoles they have tails and no feet, 
but when full-grown they generally acquire feet 
and lose their tails. Besides, in that early atag« 
they are aquatic and breathe by ^lls, like fishes ; 
but in a state of maturity they breathe by lungs 
like quadrupeds, though some of the genera always 
retain their ^lls and tails, and some nei'er acquire 
feet. These animals have the power of retarding 
and accelerating their respiration without stopping 
the circulation of their blood, so that they can resist 
heat and cold to a certain degree — a power most 
remarkable in the salamander, which forms part of 
this class, so varied in appearance and nature. Some, 
as toads and frogs, imbibe a quantity of water, which 
is evaporated through the pore!» of the skin more or 
le^a quickly, and serves to keep them at the tempera- 
ture of the medium they live in. 

The group of toads and frogs consists of four 
families, which have four feet, but without tails ; 
namely, frogs, hylas or rainettes, toads, and pips. 
Frogs, which are amphibious, have no nails on their 
toes, and their hind legs are longer than the fore, 
and webbed, consequently better fitted for swimming 
and jumping, whicit they do by leaps. There are 
above 50 species, so that they are more numerous 
and more varied than any other reptile. Of the 
hyla or tree-frog there are sixty species, all of the 
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moat vivid and brilliant tints, and several colours 
are frequently united on the same animal. Tliey 
mostly live on iiig'h trees, and their feet liave 
little cushions at the points of their toe^, fonuina; 
a kind of sucker, by means of which they can 
squeeze out the air from under their feet, and, by the 
pressure of the atmosphere, ihey adhere firmly to the 
under side of the smooihest leaf, exactly on the same 
principle by which files walk on the ceiling; of a 
room. The Bufo, or Toad, is the ug'liest of tie race ; 
many are hideous, with swollen bodies, wart-like 
excrescences, and obtuse toes. They seldom go into 
water, but frequent marshy damp places, and only 
crawl, whereasthefrogand hylaleap. They are much 
fewer than either of the other two fi.milies ; only 30 
species are known. The Fipa: are also toads of a 
still more disgusting form, and are distiugriished from 
their congeners by not having an extensile tongue. 
All these reptiles produce a noise, which is exceed- 
ingly varied ; they croak in concert, following a 
leader, and when he is lired another takes his place. 
One of the North American frogs croaks in bands ; 
one band begins, another answers, and a third replies, 
till the noise is heard at a great distance ; a pause 
then takes place, after which the croaking is renewed. 
Mr. Darwin mentions a little musical hyla at Kio de 
Janeiro, which croaks a kind of harmony in different 
notes. 

Toads and frogs are found in almost all parts of 
the earth, though very unequally and partially dis- 
tribnted. America has more than all the othec 

■Y 1. 



countries taken together, anil Europe the fewest. 
Six species of frogs, one raiDutte, and two toads are 
£uropean ; and all, except four of ihe frogs, are alsd 
found in Asia and Africa. The rana teoaporaria 
lives at the height of 7700 feet in the Pyrenees, and 
near the snow- line on the Alps. 

The law of circumscribed distribution is stroDg^j 
marked in Asia ; for of ten species of frogs peculiar 
to that continent, tliree only are in the mainland, 
two are confined to Japan, and, of the five that are 
Javanese, one m also common to Amboina, and the 
other four to Bengal. The eight species of rainettea, 
or tree-frogs, are still more limited in their domicile ; 
five of them are in Java only, and 
the hyla viridis is in Asia ilinor. 
species of toad peculiar to Asia. 

None of these reptiles exist i 
Archipelago, nor in any of the innumerable islands 
in Oceanica : there are very few in Australia, and 
these peculiar. In Africa there are eight species 
of frogs, two or three ratnett&i, and two toads. One 
of the two species of pipa, more horrid in ap- 
pearance than any toad, is very common at the Cape 
of Good Hope. 

The great extent of marshes, rivers, and foresta, 
together with the heat of the climate, make America 
the very home of reptiles of this kiud, and there 
they grow to a greater size than anywhere else: 
23 species of frogs, 27 species of tree-frogs or rai- 
nettes, and 21 of toads are indigeuous in that con- 
tinent, not one of which is the same with any of 
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tliose in the Old World ; and most of those in South 
America are diflereut from those in the northern part 
of the continent. All these reptiles have abodes, 
with fixed demarcations, often of small extent. The 
pipa, or toad of Surinam, is tlie most horrid of the 
tribe ; the bufo agua of Brazil, 10 or 12 inches long;, 
and the rana pipieus or bull-frog of Carolina, are 
the largest. 

The second family of this class of reptiles have 
tails and feet, as the salamanders, which are very 
like lizards in their general form, having a long 
round or flattened tail and four feet. Some are ter- 
restrial, others aquatic ; the former are known as sala- 
manders or newts, tlie latter aa tritons. Both are 
met with in Europe, but the greater number are 
American. The amphibious genera of Aniphiuma 
Menopoma and Syren, possessing both lungs and 
gilla, are American ; the latter are peculiar to the 
marshes and rice-grounds of Carolina, and the Axo- 
lotl is only found in the Lake of Mexico. The 
Proteus anguinus, of a light fiesh-colour, has four 
little feet and a flat tail, and has been only found in 
the dark subterraneous caverns in Carniola. 

The third group of this order of Batracians are the 
Cfficiliffi, of which there are only eight species, all 
inhabitants of the warm parts of Asia, Africa, and 
America. They have a cylindrical body, without feet 
or neck, and move exactly as the serpent, so they 
seem to form the link between these reptiles and the 
class of frogs and toads. 

There are serpents in all hot and temperate coun- 



tries, but they abound most in intertropical regiaas. 
Java coiilains 56 species, which is a greater numbw 
comparatively than any other country, while la 
Borneo not one haa been found. Those in Japan are 
peculinr. Wherever snakes exist, there also are 
some of the venomous kinds, but they are fewer 
specifically and individually than is generally sup- 
posed. Of 263 species, only 57 are venomous, or 
about one in live, although that proportion is not 
everywhere the same. In sterile, open countries, 
the proportion of venomous snakes is greater than 
in those that are covered with vegetation. Thus, in 
Australia, seven out of ten species are poisonous; 
and in Africa, one of every two or three individuals 
is noxious. In general, however, the number of 
harmless individuals is 20 times as great as the num- 
ber of the poisonous. 

The three great families of venomous serpents are 
the colubriform or adder-shaped snakes, the tri- 
angular-headed snakes, and sea-serpents. 

The adder-formed snakes are divided into three 
genera, the Elaps, which are slender like a cord, 
with a small head and of brilliant colours. There 
are four species in South America, of which two ace 
confined to Guiana, and one to Surinam, while the 
other is found everywhere from Brazil to Carolina, 
There is only one in Africa, three in Australia, 
and the rest are in limited districts in tropical Asia, 
especially in Svuruttra and Java ; and an entire genus 
is found only in India, and the islands of Ceylon 
and Java. The hooded snakes {or Cobra Capello) 



are the best known of this family, especially the 
spectacled or dancing snake of the Indian jugglers, 
which ia common everywhere from Malabar to 
Sumatra, and two other species are only foimd in 
Suraatraand Java. The three or four African species I 
are chiefly met with at the Cape of Good Hope and I 
oa the Gold Coast i but the most celebrated is that I 
generally iiuown as the Egyptian asp, which has been 
tameti by mc^ciaiis of ancient and modern times, 
and is frequently figured on the Egyptian m 
ments ; it derives some of its celebrity from Cleo- J 
patra's death. Two of the family inhabit Australia, I 
one of which is spectacled, like, but of a different ] 
species from, that of India. 

The second venoinous family consists of the trian- 
gular-headed serpents, rattle-snakes, and vipers. 
The first are of a liideous aspect, — a large head, 
broad at the base like a heart, a wide mouth, with 
their hooked poisonous fangs strongly developed. 
They quietly wateh their prey till it is within reach, 
then dart upon it, and inflict the deadly wound in a 
moment ; the yellow viper of the French West ] 
India islands, the Trigonocephalns lanceolatus, being 
amongst the most dangerous snakes in existence. 
One species in the Old World w to be met with i 
everywhere from Ceylon to the Philippine Islands; 
one is a native in Sumatra, Timor, and Celebes ; I 
tiie rest are narrowly limited in their abode ; two are 
confined to Java alone. Ceylon, Sumatra, Japan, 
and Tartary, have each a species of tlieac serpents 
peculiar to itself. 
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The rattle siiiikes are all American- 
warm ilistricts of North America, aiid two in the 
intertropical parts of South America, One of the 
latter, however, has a hard horn at ihe end of its 
toil, instead of a rattle, and sometimes grows to the 
length of 10 feet, being, with the Trigouocephalus, 
the longest of the venomous snakes. 

Vipers extend farther north than any other of the 
noxious tribe : two are Asiatic, though one is also 
common to Africa, which, however, has four pecu- 
liar to itself; and the only venomous serpents in 
Europe are three species of viper, one of which ig 
also spread over the neighbouring parts of Asia and 
Africa, The common viper iuhabita all central 
Europe and temperate Asia, even to Lake Baikal, 
in the Altai Mountains : it is also found in England 
and Sweden and the north of France, but does not 
pass the Alps, beyond which it is replaced by one 
frequenting dry soils, in the soutli-east of Europe, and 
is met witli in Styria, Greece, Dalmatian and Sicily ; 
and the aspic viper, which lives on rocky ground, 
inhabits France between the Seine and the Pyrenees, 
Switzerland, Italy, and Sicily. 

Tiiere are six families of innocuous serpents, con- 
sisting of numeious species. Four of the &milies 
are terrestrial ; their species are very limited in their 
domicOe, the greater number being confiued to some 
of the islands of the Indian Archipelago, Cuylor 
or to circumscribed districts in tropical Asia, Africa, 
and America. Kiiie or ten species are European, 
some of which are also found in Asia and Africa. 



Tree-serpenls of various genera a 
species live only in the great tropical forests of Asia 
and America, especially in the latter. They are 
long and slender, the head for the moat part eudiiig 
in a sharp point, and generally green, tliough there 
are some of brighter colours ; many of these serpents 
are fierce, though not venomous ; some feed on 
birds, which they watch hanging by the tail from a 

In all temperate and warm couotries abounding 
in lakes and rivers, fresh-water snakes are numerous ; 
some live in the water, but they mostly inhabit the 
bauke near it ; they are excellent swimmers, and may 
be seen crossing lakes in shoals. America is parti- 
cularly rich in them, there are several in Asia, 
but they are rare in Africa, and none have been 
yet discovered in Australia. 

The genus Boa is peculiariy American, The boa 
constrictor, generally from 9 to 15 feet long, lives in 
the great tropical forests of South America, where it 
often watches its prey hanging from the bouglis of 
trees. Two of smaller size have similar habits, and 
two are aquatic, one of which is sometimes 20 feet 
long, and another 6 feet ; the latter inhabits banks 
of the rivers from the AmEizous to Surinam; and a 
species is found at tiie foot of the Andes of Quito, as 
high as 3000 feet. 

Pythons are the largest snakes of the eastern 
world, where tliey represent the boas of the western ; 
one species, which sometimes attains the length of 
20 feet, is spread from the western coast of Afiica^ 



tliroughout tropica] Asia, to Java, anil Ctiioa. An- 
other, oaly 14 feet long, is confined to Malacca 
and some of the Sunila Islands. Two others are 
found only in the iulands of Timor anil Snparua, and 
one in Australia. There are only two species of 
Acrochordi, which, like boas and pythons, twist them- 
selves round their victimsand crush them to death: one 
aquatic, peculiar to Java; the other b a land snake, 
found eveiywhere from India to New Guinea. 

The West Indian islauda possess the snakea of 
North and South America and some peculiar to 
themselves ; the snakes of central America are little 
known. 

All the seven spscies of sea-stiakea are very veno- 
mous, and more ferocious than any other. They 
frequent the Indian Ocean in shoals from Malabar to 
the Philippine Islands and the Bay of Bengal; 
thej' never enter fresh water.' 

■ The eriEte ace ofcreatnrea in the ocean reeembling «ik>i^ 
nious serpentii had been anDuuni^ed at different times for more 
thau a eenluiy, but was never Bntheoticall; estaliliEhed. Ac- 
couDti of eucb monsters having been s<xa in the nonhen 
seas, in the fiords of Norway and Sweden, had been given u 
the world by Egede and Pantoppidan : b; the latter more OB 
hearsay evidence than IVom his own observation. Bat M 
!□ every instance the pretended Sea-Serpeot wns represented Id 
to possess either the blowholes ofa Cetaceoos animal or the bnd 
and muDe of a seal, it was evident the credulity of oar Scan- 
dinavifin neighlioiira bad eonverted Eome well-known enar 
tures into incomprehensible marine monBters. The same bu^ 
be said of the sea-serpent represented to have been stranded 
on one of the Orkney Islands in 1S08, of which a part of tbe 
skeleton is preserved In the Muaeuin of the College of Sur- 
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Saurians have representatives in every warm and I 
temperate climate. TJie crocodile, from its size and I 



geonE, and which, vhen examined bj the calurallst, proved I 
to belong to a large Kpociea of ihark ; and of that fellen in I 
VithotFthecOBSCof Hslifnxio 1633, by some Brilish officers 
engaged on a fiehing expedition. The existence of theSea- 
Serpent was looked upon therefore na one of those creatloae 
of that imaginatiTe credulitj so frequently entertuned by 
igDoranC seafaring persons, and had ceased to attract any 
Bttentiou except occasionally hy an allusion to it in eome 
Transatlantic aewspaper; when it was again reiived ii 
official report addrfsaed to ihe Lords of the Admiralty by I 
Captain M'Qnhae. of Her Majesty's ship Do^dalue, who s 
that, oa the fith of August, 1848, being in lat. 24° 44 
long. 9= 32' E., consequently not far from the sonth-w« 
coast of Africa, he descried in broad daylight, and at a 
short distance, an aoimal with the head of a surpent aud at 
least GO feet long, passing his ship to the south-irestward at 
the rate of 15 milts an hour. Profbssor Owen, after a carefiil 
consideration of all the details given of this slraoge appa- 
rition, has shown that the animal seen by tbe officers of the 
Dredalus was probably a large species of soulbem seal, of 
the genus Otaria. The Otaria is longer in proportion than 
our Arctic seals, and its fore flappers being Biliiated farther 
back, the neck of the animal appears longer, aud is gene- 
lally, in the act of swimming, raised out of the water, as 
seen and represented by Captuiu M'Quhae in his drawing. 
ProfcsBor Owen supposes that this seal had been carrlc<l from | 
its nsHul haunts in or near the Antarctic circle on an 
berg, which baying melted away in these middle latitudes; 
the animal was obliged to find its way back by its loco- 
motive powers ; an opinion rendered the more likely, when 
wc consider that it was making for the nearest land where 
such anlmala are known to live, Gough's Island and Tristan 
d'Acunhn, from which it was distant about 1 500 miles, or 4 
days' journey at the rote and in the direciioQ it is represented 
by Captain M'Quhae to have been progressing when seen 
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ferocity, claims the first plate. There are ihree 
gentra of this ^niily, all amfihibious, living in 
rivers or in their estuaries : the Crocodile, properly 
speaking, common 16 the old and new continents ;' 
the Alligator or Caiman, peculiar to AmeTica ; and 
the GaviaJ, which comes nearer to the form of ooi^ 
tain fossil crocodiles than any other, is limited to the 
Ganges and other great rivers of India. The varioos 
species of crocodiles are confined to local habitations : 
three are Asiatic ; two African, one of which is only 
found about Sierra Leone ; two are peculiar to Mada- 
gascar; in America thereare two species of crocodiles 
and five of alligators. The American crocodQes in- 
habit the estuaries of great rivers ; a species is to be 
met with nhich ascends as high as 3000 feet at the 
base of the Andes of Quito.' 



t of the appearance therefore 
i adds uotliiug towards coafirming 
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ofthe sea-serpent in 18 

the existence of such monsters ; vb 

is fbr even well-infbrmed peraoDS to raiKe op imaginary 

beings out of anioials well knoirn to the naturalist. 

' One of the most celebrated species of this division is tbc 
crucodile of the Nile, whieb probably is to be met with in tfa« 
upper branch of that river, the Bahr-el-Abiad, as high aa 
4000 feel above the level of the Sea. Immense numbers of 
this animal, of every size and age, are fouud embalmed in 
the catacombs of ancient Egypt, vhich are perfectly identical 
with the Htisting apecies, ofitring another proof of the im- 
poTlatit &ct first announced by Cuvier, from bis examination 
ofthe mummies of the ibis, &c, Ice, that no animal, !□ its 
wild state, had presented the least change within the moK 
remote hietoricol period. 
' Mr. Pentland informs me that alligators ore found in 
' MMneof the rivers of Bolivia at a much greater elevation. 



CHAP. XXX. ALLIGATORS. 285 

The alligators of the Mississippi, and of the rivers 
and marshes of Carolina, are more ferocious than 
those of South America, attacking men and animals ; 
they only prey in the night ; while in the water, like 
all their congeners, they cannot swallow their food, 
but they drown the animal they have caught, hide 
it under water till it becomes putrid, and then bring 
it on shore to eat it. Locality has considerable in- 
fluence on the nature and habits of these animals ; 
in one spot they are very dangerous, while in another, 
at no great distance, they are cowardly. Alligators 
are rarely more than 15 feet long, and are seen in' 
large herds basking on the banks of rivers : their cry 
is like the roar of a bull ; in a storm they bellow 
loudly, and are said to be much afraid of some of the 
porpoise family that ascend the great American rivers. 
The female watches her eggs and her young for 
months, never losing sight of them ; but the male de- 
vours many of the latter when they go into the water. 
All animals of this class are covered with scales ; 
those of the crocodile £uiiily are hard, homy, often 
osseous, and impenetrable. 

Lizards are chiefly distinguished from crocodiles 
by having a long, thin, forked tongue like that of the 
viper ; by their rapid motions, smaller size, and by 
some peculiarities of fonn« 

The monitora, which are entirely confined to the 
old continent, have the tail compressed, laterally, 
which enables them to swim rapidly ; and they are 
furnished with ftrong sharp teethe Many «{>ecies 
inhabit Africa and Indiay afpedalljr the Indian 
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Archipelago ; the terrestriiil crocodile of Herodora 
is coiumoti on the deserts which surround Egypt ; 
and aj) aquatic species in the Nile, which devours 
the crocodile's eg^, 18 often represented on the 
ancient Egyptian monuments. 

Another group of the monitor &nii1y is peculiarly 
American ; some of the species inhabiting the marshes 
in Guiana are 6 feet long.' 

Lizards are very common ; more than G'd species 
are European, of which 17 inhabit Itaiy, and one 
lives on the Alps at an elevation of 4300 feet ; the 
Iguanians, whicli differ from them only in the form of 
the tongue, are so numerous in genera and species, 
that it would be vain to attempt lo follow all their 
ramifications, which are nevertheless distributed ac- 
cording to the same laws with other creatures : but 
the dragons, only found in India, are too singular to 
be passed over. The dragon is in fact a lizard with 
ivings of sliin, which are spread along its sides and 
attached to its fore and hind feet, like those of the fly- 
ing squirrel, and though they do not enable it to fiy, 
ihey act lilie a parachute when the animal leaps from 
bough to bough in pursuit of insects, Noctumal 



> Auimals of a gigantic eizf, and allied to tbe lizard &mil7, 
fiiroierly inhabiled the latitades of Britain. A monster (the 
Mosaadnrus) much surpassing the largest living crocodile i* 
foand in our Sussex chalk-beds ; and another allied to the 
Iguana, the iguanodoQ of Maotell, is of frequent occurrencs 
in the Etrata upun wlilch the chalk reposes in the weald of 
Sussex, the Isle of Wight, See. Some bones of the igaanodon 
wonld indicate an auimal more than 50 feet Jong. 
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lizards of many species inhabit the hot countries of 
both continents ; they are not unlike salamanders, 
but ihey liave sharp claws, which they can draw 
in and conceal like those of a cat, and seize their 
prey. One of this species, the Gecko, cliniba on 
walls in a!! the countries round the Mediterranean. 
Chameleons are frequent in northern Africa ; and 
several species inhabit different districts and islands 
in Asia : the only European species is found in 
Spain ; it is also common in Northern Africa. 

The Anolis, which lives on trees, replaces the cha- 
meleon in the hot reg^ions of South America and 
in the Antilles, having the property common to cha- 
meleons of changing its colour, but it is a more 
nimble and beautiful animal. In Australia, where 
everything is anomalous, there is a lizard with a 
leaf-shaped tail. 

Scinks resemble serpents in form, but with four 
very short feet and sharp nails on their claws ; they 
burrow in the sands of Africa and Arabia : there ia 
a species of gigantic black and yellow scink in New 
Holland, and those in the islands of the Indian Ar- 
chipelago are green, with blue tails. 

Two anomalous saurians of the genua Amblyrhin- 
chus were discovered by Mr, Darwin in the Gala- 
pagos Archipelago. One found only in the central 
islands is terrestrial, and in many places it has un- 
dermined the ground with its burrows ; the other is 
the only iisard known that lives on sea-weed and 
inhabits the sea ; it is about four feet long, and 
hideously ugly, with feet partially webbed and a tail 
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compressed laterally. It basks on the beach, and in 
its marine habits and food it resembles, on a email 
scale, the huge monsters of a former creation. 

Tortoises are covered with a sliell or buckler, but 
their head, legs, and tail are free, covered with a 
wrinkled skin, and the animal can draw them into 
the shell when ulanned. The head is sometime* 
defended by a regular shield, and the Jaws, instead 
of teeth, have a homy case. The upper buckler is 
rounded, and formed of eight parts of plates symme- 
trically disposed, and often very beautiful ; the 
onder ehell is flat, and consists of four pair of bones 
and one in the centre. One family of tortoises i& 
terrestrial, two others are amphibious, one of which 
lives in fresh water, the other in tropical and wann 
seas. 

There are more land tortoises in Africa than in 
all the Test of the world, both specifically and indi- 
vidually. They abound also in the Sunda Islands, 
in the United States of America, South America, 
and especially Brazil. There are three European 
species, of which the common tortoise (Testudo 
Grteca), which is found in all the countries round 
the Mediterranean, is the largest, attaining as much 
as a foot in length : it lives on insects and vegetables, 
and burrows in the ground in winter. Some of the 
East Indian species are enonnously large, above three 
feet long, and remarkable for the beautiful distribution 
of their colonra ; certain species are peculiar to Brazil, 
one to Denierara, and one to North America ; but 
perhaps the largest known species is that of the 
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Galapagos Islands, the Testiido Indica, wliicti attaina 
500 or 600 pounds in weight. 

There are two genera of fresh-water tortoises 
that live in ponds and stagnant pools and lakea, 
the Emys and Chelys. The first is very numerous 
in species in America ; there are no less than forty- 
six peculiar tu its two continents; six have been 
fonnd in Africa, three in Europe, eighteen in Asia 
and its islands, and only two in Australia. The 
emys caspia, in Asia Minor, follows a leader, and 
plunges into the water when alarmed. The Chelya, 
furnished with a kind of proboscis, is found in the 
sta^ant waters of South America. 

The Potamians Trionyx, or fresh-water turtle, 
live in the great rivers and lakes in warm coun- 
tries ; there are two speCies peculiar to North 
America ; they are very large and voracious, de- 
vouring birds, reptiles, and young crocodiles, and 
often are a prey to older crocodiles. One is peculiar 
to the Nile, where it devours the eggs and young of 
the crocodile ; one to the Euphrates and Tigris ; 
there are four species in the Ganges, which are fre- 
quently se^n eating the human bodies that are l.hruwn 
into the sacred stream ; one of these animals often 
weighs 250 pounds. The slarred trionyx is found 
in the rivers of Java only, and another species is 
common to the rivers of Borneo and Sumatra. 

TheChelonians, orsea-turtles, livein theseasofthe 
torrid and temperate zones, as far as the fSOth parallel 
of latitude, some living on sea-weed, and others on 
small marine animab. Distinct species are found in 
_,TOIu II. « 
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different parlB of the ocean. The green turtle, of 
which tliere are uiany varieties, inhabits the Atlan- 
tic within the tropica ; they may he seen eating sea- 
weed at the bottom of the water along' the coasts : they 
repair at certain reasons from distances of many 
hundred miles in great herds to tlie mouths of 
rivers to deposit their eggs in the sand. This turtle 
19 often six or seven feet long, and weighs 600 or 
700 pounds ; it is much esteemed for food, but the 
shell is of little value. 

The Ijawk's-bill turtle, wliich yields the tortoise- 
shell, is caught in diHereut parts of the Indian 
Ocean, among the Molucca Islands, and on the 
north-western coast of New Guinea. It is also 
found in the western hemisphere off Haiti and the 
Caiman Islands, liut the sliell is less valuable than 
that from the east. Tliere are two species in the 
Mediterranean, which are only valued for their oil, 
A very peculiar turlle, with a leathery or coriaceous 
covering ( Testado coriacea), has been sometimes 
caught on our English coasts, weighing as much as 800 
pounds : it is the species supposed Eo liave been used 
by the ancients in the construction of their lyre, and 
has hence been called Lyre Turtle by the French. 

With respect to the whole class of repiiles it may 
be observed, that not one species is common to the 
Old and New World, and few are common to North 
and South America ; those in Australia are altogether 
peculiar ; and, as far as is at present known, with the 
exception of tlie Marianne Islands, there are neither 
toads, frogs, nor snakes in any of the Polynesian 
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islands, though the Indian Archipelago abounds 
in them ; neither are they found in Tierra del Fuego, 
in the Straits of Magellan, nor in the Falkland 
Islands. 

Five species of reptiles only appear to have ex- 
isted in Ireland before its geological separation from 
England — a lizard, a frog, a toad, and two tritons. 
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Distribution of Birds in th 
Africa, AmericB. 



. — 111 Europe, A«it, 



MoBE than 7000 species of birds are known, which, 
according to the mo^t received system, are arranged 
in seven natural orders or groups, namely, Birds of 
prey — or vultures, falcons, owls ; Perching birds, 1^ 
much the most numerous, and whicli comprise the 
gnngBfers ; climbers, as parrots, woodpeckers, cuck- 
oos, &c. ; Pigeons ; Gallinaceous birds, including our 
domestic fowls, partridges, grouse, pheasants, os> 
Inches ; Wadera, as snipes, herons, nurlews, &c. ; 
Web-footed birds, as ducks, petrels, albatrosseti, 
gulls, &c.' Next to tropical America, Asia is richest 
in species : the greatest number of birds of prey in- 
habit Europe and America, which last surpasses every 
country in the number and beauty of species. 

There is great similarity in the birds of (he north- 
ern parts of tiie old and new continents, and some 
are identical. Towards the south, the forma differ 
more and more, tOl in the tropical and southern tem- 
perate zones of Asia, Africa, and America they 
become entirely different, whole families and genera 
often being stationary within very narrow limits. 

' See the arrangement in the very beautitiil work on Birds 
ij O. £. Gray, Esq. 
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Some, however, are almost universally distributed, 
especially birds of prey, waders, and sea-fowl. 

The bald buzzard is !o be met with in every country 
from Europe to Australia ; the Chinese gosshawk 
inhabits the American continent, and every station 
between China and the west coast of Europe ; the pere- 
grine falcon lives in Enrope, America, and Australia ; 
and Flamingos of different species iish in almost every 
tropical river, and on the borders of the lakes of the 
Andes to the height of 13,000 feet. Many sea-birds 
also are widely spread ; the wagel-gull is at home in 
the northern and southern oceans. Captain Beeciiey's 
ship was accompanied by pintadoes, or Cape pigeons, 
during a voyage of 500 miles, in the Pacific ; and 
even the common house-sparrow is as much at home 
in the villages of Bengal as it ia in Britain, Many 
more instances might be given, but they do not in- 
terfere with the general law of special distribution. 

Birds migrate to very great distances in search of 
food, passing the winter in one country and the sum- 
mer in another, many breeding in both. In cold 
climates insects die or hybernate during winter ; be- 
tween the tropics they either perish or sleep in the 
dry season : so that, in both cases, insect-eating birds 
are compelled to migrale. When the ground is 
covered with snow, the want of seeds forces those 
kinds whose food is vegetable, to seek it elsewhere ; 
and in tropical countries the annual inundations 
of the rivers regulate the migrations of birds that 
feed on »sb, 

Som'' migrate singly, some in groups, others in 
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flocks of thousands ; and in some instances, the old 
and the young birds go separately. Those that fly 
in company generally have a leader, and sucli as fly 
in smaller numbers observe a certain order. Wild 
swans fly in the form of a wedge, wild geese in a 
line. Some birds are silent in their flight, others 
utter constant cries, especially those that migrate 
during night, to keep the flock together, as herons, 
goat-suckers, and rails. 

Birds of passage in confinement show the most in- 
surmountable uneasiness when the time of migration 
draws near. The Canadian duck rushes impetuously 
to the north at the usual period of smnmer flight* 
Redbreasts, Goldfinches, and Oriols, brought from 
Canada to the United States when young, dart north- 
wards, as if guided by the compass, as soon as they 
are set at liberty. Birds return to the same place 
year after year. Storks and swallows take possession 
of their former nests, and the times of their departure 
are exact even to a day. Various European birds 
spend the winter in Asia and Africa; while many 
natives of these countries come to central Europe in 
summer. 

The birds of passage in America are more nume- 
rous, both in species and individuals, than in any 
other country. Ducks, geese, and pigeons migrate 
in myriads from the severity of the northern winters ; 
and when there is a failure of grain in the south, 
different families of birds go to the north. The 
Virginian partridge crosses the Delaware and goes 
to Pennsylvania when grain is scarce in New 
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Jersey ; but it is so heavy on the wing, that many 
fall into the river, and end the journey by swimming. 
The same thing happens to the wild turkey, 
which is caught by hundreds as it arrives wet on the 
banks of the Ohio, Missouri, and Mississippi. These 
birds are not fitted for long Right by their structure, 
their bones have fewer of those air-cells which give 
buoyancy to the feathered tribes. The number of 
air-cells is greatest in birds that have to sustain a 
continued and rapid flight ; probably the extremes 
are to be met with in the swift and the ostrich — 
the one ever on the wing, the other never. The 
strength of the ostrich is in the muscles of its legs; 
while the muscles on the breast of the swift weigh 
more, 'than all the rest of the body; hence it 
files at the rate of 100 miles an hour. The wild 
duck and the wild pigeon fly between 400 and 
500 miles in a day. The Stork and some other 
migratory birds do not halt till the end of their 
journey. Many sea-fowl are never seen to rest ; 
and all the e^les, iniltures, and hawks are birds 
nf strong flight, anil capable of sustaining thera- 
aelies at heights beyond the reach of leas buoyant 
creatures. 



DISTRIBUTION OF ARCTIC AND EU- 
ROPEAN BIRD.S. 

The birds of Europe and North America are bet- 
BW known than those of any part of the globe. New 
:»^sciea are constantly discovered in Asia, Afn'ca, and 



South America; and extensive r^uns in the £aiit 
are yet luexplored. 

There are 540 species of birds in Europe, many 
of which are distributed over Asia and Africa, 
without any apparent variation ; and 100 of our 
European speciea are also in North America, Of 
these 39 are lanii-birds, 28 wadera, and 62 water- 
fowl ; among which are moat of the marine birds of 
northern Europe, which, like all sea-fowl, have a 

More (hati three-fourths of the species, and a 
mucli larger proportion of individuals, of the birds 
of Greenland, Iceland, and Faroe, are more or less 
aquatic, and many of the remainder are only occa- 
Biunal visitors. Of the few small birds, the greater 
number are British ; but many that reside coDstautly 
in Britain are mia;ratory iji Iceland and Faroe, 
and all the small birds leave Greenland in winter. 
The aquila albicilla, or listung' eagle, is the lai^^t 
bird of these nortliern islands ; it feeds on salmon 
and trout, and builds its nest on the baldest crags. 
The jer-falcon, or ialco islandicus, though native, is 
rare even in Iceland. The snowy owl lives near 
the glaciers in the interior of Greenland, and is 
BODietimes seen in Orkney. Particular kinds of 
grouse are peculiar to high latitudes, as the ptarmi- 
gan or white grouse. The Columba cenaB lives on 
all the rocky coasts of Europe, and it is also an 
American bird. The crow family are inhabitants of 
every part of the globe. The common crow b very 
generally cUalrihuted ; the carrion-crow and jackdaw 
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are all over Europe and North America. The Roy- 
ston crow ia the only one of the genus seen within 
the Arctic circle, aud but a summer visitor. The Mag- 
pie 13 met with everywhere id Europe. The Jay, one 
of the most beautiful birds of its tribe, is found bi Eu< 
rope, North Araericit, siid China; the Raven every- 
where, from Greenland to the Cape of Good Hope, 
and from Hudson's Bay to Mexico ; it is capable of 
enduring the extremes of heat and cold, and is larger, 
stronger, and more ravenous in the Arctic islands 
than anywhere else. It is said to destroy lambs, 
and to drive the eider ducks from their neats to take 
their eggs or young : they unite in flocks to chase in- 
truding birds from their abode. 

Waders are more numerous than land-birds in the 
Arctic r^ioaa. The snipe and the golden plover 
are mere visitors ; and the oyster-catcher remains all 
the year in Iceland, where it makes its nest near 
streams, and wages war with the crow tribe. The 
heron, curlew, plover, and most of the other waden<, 
emitrrate ; sand-pipers and the water-ousel remain 
all the year round. 

Web-footed birds, being clothed with down and 
oily feathers, are beat able to resist the cold of a 
polar climate. The cygnas musicus, or whistling 
swan, is the largest migratory bird of Europe or 
America. It is 5 feet long from the tip of the 
bill to the end of the tail, and 8 feet from tip to 
tip of the wings : its plumage is pure white, tinged 
orange ur yellow on the head. Some of them winter 
ill Iceland ; and in the long Arctic night their soug 



j heard, as they puss iu flocks : it is like the notes 
of fl violin. Various species of the duck tribe live 
in the far north, iii prodigious multitudes. The 
mallard, supposed to be the origin of our tanie duck, 
js everywhere in the Arctii; lands. There are two 
species of eider-duck; the king duck, or samateriA 
spectabilis, one of these, is widely dispersed over 
the islands and (loasts of the North Atlantic, and 
all the Arctic regions in Europe and America. 
In Europe its most southern buildiug-place ii the 
Faroe Islands on the coast of Northumberland ; in 
America it never goes south of New York. It 
lives ill the open sea in winter, and resorts to tbfi 
coast when the grass be2;'ius lo grow. The duck 
makes her nest of sea-weed, lined with down &om 
her breast. The islanders take the eggs and down 
twice in the season i but they do not kill the old 
birds, because the dowii of a dead duck is of little 
value, having lost its elasticity. The third time the 
drake repairs the nest with down from his breast ; 
the birds are allowetl to hatch their brood ; and, as 
soon as the young can feed iheiiiselves, they are 
taken out to sea by the mother. They attain their 
full growth in 4 years, and then measure 2 feet 
from tip >o tip of the ning. The same couple hu 
been known to frequent a nest 20 years, and the 
Icelanders think the eider-duck lives to 100. 

The Cormorant, which lives on fish, is universal 
in the northern seas, and is scarcely ever eaten by tlie 
natives. It sits singly, or sometimes iu flocks, on the 
rocks, watching the tish with its keen eye : it plunges 
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after theni, and pursues them for tliree or four minutes 
unJer water. Auks are very numerous, especially 
tiie razor-billed auk, or penguin ; but the ^reat auk, 
whicli is incapable of ^iglit from its small wings, 
is DOW nearly extinct in the Arctic seas. Terns, 
or aea-swallow8, are seen everywhere in these seas, 
Rkimming along the surface of the water, catching 
mollusca and small fish. GulU of many species, and 
in countless numlaers, are inhabitants of the Arctic 
r^ons, whilst in the Antarctic they arc represented 
by the equally numerous genus Procellariu, of which 
the Motlier-Cary's-chicken or stormy petrel is the 
type. No birds are more widely dispersed than these 
two genera, Tliey are at home, and brave the 
storm, ill every latitude and in every sea. There 
arc nine or ten species of gulls in the Arctic rt 
gions, and (he most numerous of these probably are 
the kittywakes, the young of uijicli cover the rocks 
in Iceland, packed so close together that 50 are 
killed at a shot. 

TheSkuaGull isaboldand rapacious bird, forming 
a kind of link between gulls and birds of prey. It 
lives fay rubbing other birds, and is so audacious 
that it forces the gulla to disgoi'ge the fiah tliey have 
swallowed, and has been seen to kill a pufRn at a 
single blow. Its head-quarters are in Faroe, Shet- 
land, and the Hebrides, where it hatches its brood, 
and attacks animab if they cume near them. 

A few species of petrel, such as the puffin, inliabit 
the -Arctic Ocean, but the South Pacific and the Ant- 
arctic seas are the favourite resort of this genus. 
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They take their name from the faculty they hare 
of walking on the water, ^ which they do by the aid 
of their very large flat webbed feet and widely-ex- 
tended wings. The stormy petrels, consisting of 
several distinct species, confounded by sailors under 
the name of tempest-bird or Mother-Cary's-chickeu, 
are the most widely diffused, about the size of a 
swallow, and nearly of the same colour as the latter ; 
their flight is rapid ; they shelter themselves from 
the storm in the hollow of a wave, and go to land 
only at the breeding season. 

It is observed that all birds living on islands fly 
against the wind when they go to sea, so as to have 
a fair wind when they return home tired. The 
direction of the prevailing winds, consequently, has 
great influence on the choice of their abode: for 
example, the 25 bird-rocks, or Vogel-berg, in Faroe, 
face the west or north-west ; and no bird frequents 
the clifls facing the east, though the situation is to 
all appearance equally good ; a preference accounted 
for by the prevalence of westerly wind in these lati- 
tudes. 

Most marine birds are gregarious. They build 
their nests on the same rock, and live in society. 
Of this a curious instance occurs on the rocks in 
question. The Vogel-berg lies in a frightM chasm 
among the clifl& of Westmanshavn in Faroe. The 
chasm is encompassed by rocks 1000 feet high, and 
myriads of sea-fowl cluster round the top of the 

» Petrel, from St Peter, 



crags; but different kinds have separate liabitations ; 
aad no race or individual leaves his own quartera, or 
ventures to intrude upon his neiglibours. 

Upon some low rocks, scarcely rising above the 
Bur&ce of the wa.ter, sits the glossy cormoraat ; tlie 
predatory skuas, on a higher shelf, are anxiously re- 
garded by myriads of kittywakes on nests in crowded 
Towa along the shelving rock above, with nothing 
visible but the heads of the motliers almost touching 
one another ; the auks and guillemots are seated a 
stage hig^her on the narrow shelves, in order as on 
a parade, wilh their white breasts facing tlie sea, 
and in absolute contact. The puffins form (he sum- 
mit of this feathered pyramid, perched on the highest 
station, and scarcely discernible from its heigljt, if 
they did not betray tijemselves by dying b^wards 
and forwards. Some of these tribes liave a watch 
posted on the look out for their safety ; and such 
confidence has the flock in his vigilance, ttiat if he is 
taken (he rest are easily caught. Wlien the whole 
take flight, the ear is stunned by their discordant 



The greater part of the marine birds of the Arctic 
seas are inhabitants also of the northern coasts of 
the continent of Europe and of tlie British islands. 

Few parts of Europe are riclier in birds than Britain, 

both in species and numbers of individuals ; and the 

iatger game is so abundant, that no one thinks of 

eating nightingales and redbreasts and other small 

/»i-rds, as we see in the south of Europe. Of the 540 

^f»eciea of European birds, 277 are native in our 
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islands. The common grouse, the yeltow and pied 
wagtails, are found nowhere else. It is probable 
that most of the Brttisii bird? came from Germany 
before the separation of our island from the contineot, 
and many of short flight never reached Ireland. The 
Ptarmigan and Capercailzie came from Norway. 

There are five European vultures ; llie XiCmmer- 
geyer of the Alps and Pyrenees builds its nest in 
the most inacceesible parts of the nioiintaina, and 
is seldom seen ; it lives also on the mountains of 
Abyssinia and in the steppes of Mongolia. Ten eagles 
are European ; one is peculiar to Sardinia ; and few 
if any of them are common in America : the golden 
eagle is perhaps one ; that beautiful bird, which o 
gave a characteristic wildness to our Scotch moun- 
tains, and the distinguishing feather to tiie bonnet 
of our H^hlaud chieflsuns, is now nearly extirpated. 
The osprey or fisliing eagle of Europe is replaced 
in America by tlie Bald eagle, and so are 
our numerous hawks ; among others the jer or geutil 
falcon has been so much destroyed, that i 
rare even in Iceland, its native place : there are ^11 
a few in Scotland, and several are caught in their 
migratory flight over the Low Countries and rfr- 
claimed by the expert falconers for the now nearly 
obsolete sport of falconry. 

The owl irilje is numerous, and many of them arc 
very handsome. The Bubo maxinius, the g^reat 
horned owl, llie largest of nocturnal birds, inhabits 
the forests of middle and southern Europe ; it is rare 
ill France ami England, tjiough not uncommon in 



CHAP. XXXI. SYLVIAS — THICK-BILI.ED BIRDS. 303 

Ii'eland and Orkney : in Italy a small owl is lamed 
and used as a decoy. 

Owls, eagltis, and hawks liave representativea in 
every couutry, but of different species. The two 
Bp«ciea iiF European Goatsuckers migrate to Africa 
in winter ; their peculiar cry may be heard on a 
moonlight nij^ht when a larg;e flock takes wing fur 
the journey. Several of our swallows go lo Africa : 
both our kingfishers are African, and only visit us 
in summer ; one, the Alcedo ispida, is a native of 
Lower Egypt and the shores of the Red Sea. Some 
of the 7 Bjieciea of Enropp-an creeping birds, or 
certhias, creep on the trunks and bnmches of frees 
in search of insecU ; others pursue their prey cling- 
ing to the face of rocks and walls, supported by 
the stiff elastic feathers of the tail : tlie Hoopoe, an 
inhabitant of southern Europe, pursues small reptiles 
and insects uu the ground. 

The Fringillidte or tliick-billed birds are by much 
tlie most characteristic of Europe ; to them belong 
some of our finest songsters. The sylvias have soft 
beaks, and feed on insects and n'orms ; the nightin- 
gale, the redbreast, the wren, the smallest of Euro- 
j»ean birds, the warblers, white-throat, and otliers are 
^f this family. Thick-billed birds live on seed, as 
^cic» the common sparrow, the gold and other finches, 
f i#2nets, buntings, and crossbeaks. 

J'our species of fly- catchers are peculiar to 
^gjrope, and five species of slirikes. Ravens, crows, 
u^^v and magpies abound ; the Alpine crow and 
^ ^£t racker are found iu central Europe only. Com- 
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pared with America the Starling family is poor, 
and the woodpecker race still more so, yet we have 
six species, some of which are very beautiful. There 
is only one Cuckoo entirely European, the other two 
kinds only come accidentally, and all are birds of 
paa8ag«. There are four species of the pigeon tribej 
the Kingdove frequents tlie larch fbrexts, and is ml- 
gratoiy ; the Stockdove also leaves us in October ! 
the Biset or rock pigeon, supposed to he the origin 
from which the infinite variety of our domestic 
pigeons has sprung, flies in flocks, and makes its 
flimsy nest on trees and rocks ; it is also found in 
the Daouria part of the Altai chain. Of galli- 
naceous birds there are many ; the only native phea- 
sant is in the soutliern parts of the continent ; and 
the capercailzie, extinct in the British forests, inlia- 
bits many parts of Europe ; in Scandinavia especially 
it is plentiful as iar as the pine-tree grows, which is 
nearly to North Cape, and also in the Eussian 
forests, The hazel grouse frequents the pine and 
aspeji forests in central and northern Europe, where 
the black cock also is plentiful. Five species of 
grouse and six of partridges afford abundance of 
game; four of the latter are confined to the southern 
parts of the continent, and so are the sand and pai~ 
tailed grouse, which form a separate family ; the 
former inhabits the sterile plains of Andalusia and 
Granada, and the latter the stony unculiivated parts 
of France, southern Italy, and Sicily. The Ortigis 
Gibraltarica, a peculiar bird allied to the grouse 
family, is found in the south of Europe only. 
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European waders art) very numerous, and among- 
them there are specimens of nearly all the known ge- 
nera.; woodcocks, snipes, plovers, and curlews are very 
abundant, and herons of various species ; there are 
three species of egret or crested heron, and the com- 
moa heron now assembles on the tops of trees unmo- 
lested, since the progress of agriculture has rendered 
the country unfit for hawking, Several cranes and 
storks, and two species of ibis, are European : a specie:^ 
of flamingo is met with in the south-eastern parts of 
the continent, and in the Marerame or marshy plains 
on tlie western coasts of Italy. Many of the wadere, 
however, migrate in winter. The stork, so great a 
favourite in Holland that it is specially protected, is a 
wanderer ; it retires to Asia Minor, and on the return 
of summer resumes its old nest on a chi[nney-top, 
breeding in both countries. About 140 species of 
European birds either live in the more elevated parts of 
the Alps, or cross them in their annual migrations. 
They generally take their flight by the Great St. 
Bernard, the pass of St, Theodule, tie Simplon, 
and St. Gotbard. Europe is particularly rich in 
web-footed birds ; there are three species of wild 
swans, four of wild geese, ami more than 30 of the 
duck tribe, including the ijihabitantsof the Arctic seas. 

BIRDS 0¥ ASIA AND THE INDIAN ARCHI- 
PELAGO. 

European birds are widely spread over Asia ; 
most of the Arctic sea-fowl frequent its northera 
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coasts: between 50 and 60 European birds are alao 
Siberiaa, and there are above 70 Eiirnpeaii species 
Japan and Corea, which probably are aUo iohabitaats 
of Silwria and the Altai Mountains, and several ara 
identical ivith the birds of North America; so that 
the same affinity prevails in the featliery tribes oi 
the Arctic regions as in the vegetable productions. 

Asia Minor is a country of transition, and many 
European birds are mixed with those of wanner r&- 
gions, as the halcyon smyniensis, u. bird with gor< 
geous plumage, identical with the great ISengal king- 
fisher, so generally found in India. European birds 
also inhabit the Caucasus, the shores of the Caspian 
Sea, and Persia. Moreover these warmer climates 
are the winter- quarters of various European species. 

In Asia Minor, and especially in Armenia, tha 
number and variety of binis is very great ; eagita, 
vultures, falcons, buzzards, quails, partridges, star- 
lings, herons, storks, cranes, legions of Arctic grebea, 
swans, wild geese, ducks, and pelicans, are nor 
tives of these countries ; besides singing- birds, tfas 
nightingale, the constant tlieme of the poet's son^, 
abounds in Persia : hawks are trained for hunting 
deer in that country, and the Asiatic partridges, or 
francolins, more vividly coloured than oura, di^r 
also in having beaks fitted for digging up bulbous 
roots, which is their food in the deserts. 

Farther east the types become more Indian; tite 
great peninsulas on each side of the Ganges are 
(he habitations of the most peculiar and the most 
gorgeous of birds. Many species of Kingfishers of 
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tlie brig-ht^t colouriDg- are fuuDii here ; the plumage 
of the fly-catchers haa the richest metallic iQstre ; 
and the Shrikes, of a sober hue with us, are (liere 
decked in the most brilliant colours; the Drongo 
has a coat of ultramarine, and the Calyptomene haa 
one of emerald green. 

The lai^e-beaked clinibing'-birds are singularly 
handsome. The sniall collared parakeet, so easily 
taught to speak, has inhabiteil the Indian forests and 
the banks of the Ganges time out of mind, with a 
host of congeners of every colour ; not one species of 
these or indeed of tJie whole parrot tribe is common 
to Asia, Africa, America, or Australia, nor even to 
ajiy two of these great continents. They are vividly 
coloured in India, but the cuckoo tribe rivals them ; 
several genera of these birds exist nowhere else, as 
the large-beaked Malcahos, the Coucals with their 
stiff feathers, and the Couroucous or Trogons, 
dressed in vermilion and gold ; the last, however, 
also inhabit other tropical climates. 

Southern Asia is disttnguiahed by the variety of 
its gallinaceous birds and the goi^eouanesa of their 
plumage. To this country we owe our domestic fowls } 
and two species of peacock are wild in the woods of 
India and Ceylon. The Polyplectron, the only bird 
of its genus, and the Tragopons, are Indian ; and some 
of the most brilliant birds of the East are among the 
phea*ant tribe, of wliich five species are peculiar to 
China and Tibet. There are various species of the 
pheasant in the Himalaya, and one whose feathers have 
a metallic lustre. The gold, the silver, and Reeves' 
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pheoHtDt, the tail-feathers of which are four feet ]ang, 
belong; to China. The Lophopliorus refulgens, ami 
some others of that geni», are altogether Indian. 

The pigeona also are very splenilid in their plu- 
mage ; they mostly belong to China and Japan ; 
those in the Birman empire are green. 

It would be vain to enumerate the fine birds that 
range in the forests, or fish in the rivers, of the 
Asiatic continent, yet the birds of the Itiiiian Archl- 
pelago far surpass them iu splendour of plumage ; 
these islands indeed are the abode of the most 
goi^eously arrayed birds in existence. Even in 
Java and Sumatra, though most similar to India in 
their winged inhabitants, there are many peculiar, 
e^ecially 12 or 13 species of the climbing tribe, and 
several of the honey-sucking kind ; but the dis^mi- 
larity increases with the distance, as in New Gruines 
and its islands, witere the honey-sucking genera are 
deve]o|)ed in novel forms and sumptuous plumage. 

About 35 genera are peculiar to India: 32 genera, 
with all tiieir numerous species, are found only in 
the islands of the Indian Archipelago, and several of 
these are limited to one or two islands. There are 
the Cassicans, which resemble jays, witli plumage of 
metallic lustre ; ihe only two species of Firolls, one 
bright violet, the other of brilliant green ; various 
species of Bnceros with lai^e horned beaks, Oriols of 
vivid colours, the Swallow that builds the edible nest, 
the numerous and splendid Sylvias, and all the 
species except one of the Phiiedons or honej-sucklng 
birds witli tongues terminating in a brush. Birds 
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of Paradise of many kinds inhabit New Guinea 
and the neighbouring Moluccas and Aroo Islands. 
They are birds of passage, and cliange their quarters 
with the monsoon. The King or Royal Bird of Para- 
dise has two long slender filaments from tlie tail, end- 
ing in a curled flat web of einerald green, and the 
male of ihe green species has long flowing plumes 
from the sides of his body, which give him a 
magnificent appearance. The pigeons are pecu- 
liarly beautiful and numerous, but limited in their 
abode. The Goura, or great crowned pigeon, the 
largest of its tribe, is an inhabitant of Borneo. 
Each island lias its own species of Lories ; many 
Paroquets and Cockatoos, Couroueous or Trogons, 
Coucals, and the Barbu, with huge beaks, are pecu- 
liar to these islands. Even the partridges have thrown 
aside their grave colours and assumed the vivid hues 
of tlie tropics, as the green and tufted Cryptonyx. But 
the other gallinaceous birds ikr surpass them in beauty, 
as the Argus pheasant and two or three species still 
more splendid, with a host of others, which Euro- 
peans have never seen in their wild state, in the deep 
jungles and impenetrable forests of these unexplored 
islands. The Cassowary, a bird akin to the ostrich, 
without the power of flying, but fleet in its course, 
has a wide range in the Indian Archipelago and tiie 
south-eastern pentiisula of Asia, and, though destitute 
of beauty, is interesting from its peculiar location and 
the character of the whole race. 
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AFRICAN BIRDS. 

A great number of European birds are also inha- 
bitants of Africa, and many migrate tliere in winter, 
yet the birds of tbis continent are very peculiar and 
characteristic ; those in the north and north-east, 
and at the Cupe of Good Hope, are best known, 
the greater part of tropical Africa bein^ stil] unex< 
plored by the naturalist. It may be observed, gens- 
rally, that the tropical birds differ from those of 
North Africa, but are, with a few exceptions, the 
same with those in the southern part of the con- 
tinent, and the whole of Africa south of tiie desert 
differs in species from those of north and western 
Africa and from Enrope. Moreover, tliere is a strong 
analogy, though no afiiuity, between the birds of 
Airica and America in the same parallek of latitude ; 
there in not a single perching bird common to the two 
contiueutfi, though some birdsof prey are fouud in both. 

There are 59 species of hirda of prey, of which a 
few are also European, Tiie Secretary-bird is the 
most singular of this order : it preys upon serpents 
at the Cape of Good Hope, in Abyssinia, and other 
parts of the continent. Africa possesses at least 
300 species of the passerine order, uf which 10 
genera, with all their species, are peculiarly ila 
own. The swallows are more beautiful tlian ours, 
especially the Filicoda, with two tail-feathers twice 
as long as its body. Many kingfishers, tlie most 
beautifully coloured of their brilliant race, frequent 
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the lakes and rivers : four species of Hoopoes, one 
of whicli visits Europe in summer, are natives; 
u.nd the honey-birds, the repreaentativea of the 
humming-birds of South America, are peculiarly 
African. They abound at the Cape of Good Hope, 
where the nectaries of Proteas and other plants fur- 
nish the saccharine juice for their food. The malu- 
rtis africaniis, and many other singing-birds for the 
most part unknown elsewhere, inhabit the forests. 
The canary-bird is confined to the Canary IslandB; 
its Bon°; differs even in two adjacent districts: there 
are, however, instances of this among other birds. 
The Capirote, also indigenous in the Canary Islands, 
is a finer songster, but it cannot be lanied. Various 
slirikea are peculiar lo Africa, but the species known 
an the grand Batara is confined to the Azores. 
There are several birds of the raven tribe, or nearly 
akin to them : as the lampritornis superba ; another 
with purple wiiigs : the Bupliaga, the only bird of its 
genus ; and several species of Hie Calaos. The Weav- 
ing-bird, or ploceus texlor, is one of the most remark- 
able of the granivorous tribe ; it weaves its nest 
with grass and twigs very dexterously ; one brought 
In Europe wove a quantity of thread among the 
wires of its cage, with great assiduity, into a strong 
texture. The Widow-bird, the Colious, the blue Bee- 
eater, and all the fly-catching Tourocous, with maQy 
species of woodpeckers, are found nowhere else. 
The parrots and paroquets, which swarm in the 
tropical forests, from the size of a heti to that of a 
Bparrow, are of peculiar forms. The Trc^ns, or 
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Couroucous, the most beautifiil of llie lar^e-beakecl 
climbing-birds, are tlie aarae as in Asia; but the 
Itarbu and tlie fuur i^pecies of Barbicans are alto- 
gether African, and su arc some of ihc cuckoos. 
Among the latter are tu'o species of the Cuculus in- 
dicator, so named from iudicating where (he bees 
have their nests ; one h peculiar lo Abyssinia, lite 
other to the interior at the Cape of Good Hope. 

There are at least 13 species of African pig'eons ; 
and to Africa we are indebted for the Guinea-fowl, 
of which lliere are three or four kinds: it wandei 
iji flucka of hundreds among the bnishivood on the 
banks of rivers and lakes in Numidia and all the 
tropical regions, and they are even more abundant 
in Madagascar. Many grouse and partridges are 
peculiar, especially the Gangas, of which there are 
five species j some go in coveys, and others traverse 
the deserts in flocks of many hundreds. The sand- 
grouse, one of this family, is much more abundaut on 
the arid deserts of north Africa than in Europe ; 
and the partridges in this country are represented by 
tlie francolin, which feeds on bullmus roots. 

The ostrich takes the wide range of Africa and 
Arabia ; and bustards, also wanderers in the plains, 
are numerous; the most peculiar are theHoubaraand 
the Otis kori, in South Africa, five feet high, and 
remarkable for the brilliancy of its eye. 

Waders of infinite variety inliabit the rivers, lal 
and marshes — woodcocks, snipes, plovers, storks, 
cranes, herons, aud spoonbills. The most peculiar 
are the Dromes and Marabous, whose feathers form a 
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considerable article of commerce ; the cream-coloured 
plover, the Scopus or Ombrette, the water-treader of 
Abyssinia, and the Tantalus or Curlew tribe, among 
which is the Ibis (Ibis Religiosa), held sacred by the 
ancient Egyptians, so frequently found in mummies 
in the catacombs, and represented on their monu- 
ments, and the recently discovered anomalous bird 
the Balseniceps Rex, which inhabits the upper 
branches of the White Nile, where it feeds on fish 
and lizards. 

Swimming-birds are no less numerous : the Ber- 
nicla cyanoptera is a goose peculiar to Shoa : the 
Hhynchops and Pelicans, several of the duck kind or 
birds allied to them, are found nowhere else. There 
are 56 genera with all their species entirely African, 
many of which are confined to limited districts. 

BIRDS. OF NORTH AMERICA. 

Of 500 species of North American birds, about 
100 are also found in Europe, the greater number 
of which are aquatic, and those common to the 
northern coasts of both continents. The sea-fowl 
on the North Pacific and Behring's Straits are very 
much the same with those in the Greenland seas and 
the North Atlantic, but the great Auk of our 
northern seas still exists on the North Pacific, and 
the large white albatross, seldom seen in the North 
Atlantic, frequents Behring's Straits and the western 
coasts of North America in immense flocks. It is 
almost universal in the Pacific as &r as the stormy 
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reg'ions near the Aniarctie nlrcle. Like the Petrel, it 
b a bird of the tempest, sailing- calmly on its huge 
wings in the most tremendous gales, and fullowiug 
a ehip a whule day nilhout noting on the waves : it 
is the largest of winged sea-fowls ; some meaaure 
14 feet from tip 1o tip of the ivinga. 

There is no vulture common to the two continraits, 
but there are eagles, and some other birds of prey, 
a few of the crow tribe, eeieral waders and web- 
footed birds which inhabit both: yet the geueral 
character of the birds of North America is different 
from those of Europe: 81 American geueric form* 
and two families are not found in Europe. The hum- 
ming-birds ore altogether Americitn ; only four spe- 
cies are in North America ; one of these is migratory, 
and another is common to South America. The 
Parrot femily, distributed with generic differences ic 
almost all tropical countries, has but one representa- 
tive here, which lives in the forests of the Cetrolinas. 
Europe has nothing analogous to these two &milies. 
It is singular that a country with so many r 
lakes e.hould possess only one kingfisher. The woods 
are filled with many species of creeping birds, anil 
there are 68 jieculiar species of sylvias and fly- 
catchera ; among others the todus ^■iridis, which 
forms a genus hy itself. Ravens, Crows, Pies, anil 
Jays abound, and there are many species of Icteri^ 
or Hangnesters. The finch tribe are very numer<'"'®' 
and there are 1 6 species of woodpeckers, as might ^~~ 
expected in a country covered with forests. ' 
pigeons there are eight species, but individualljti*^ 
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are innumerabie, especially the coluraba migratoria, 
which passes over Canada and the northurn States in 
myriads for successive days twice in the year. The 
poultry-yard is iudebted to North America for the 
domestic turkey, which there ranges wild in its 
native woods and attains great size. There are no 
partridges, properly speakini,', but the Ortyx, a genus 
closely allied, represents them, and of 13 American 
species of grouse, only one probably is European, a 
family which existj in every country under different 
forms. The vast expanse of water and niarshy 
ground makes North Anienca the home of innumer- 
able water-fowl and waders. Most of the wadei's and 
granivorous birds are migratory ; in winter they find 
DO food north of the great lakes, where the ground is 
froEen upwards of six months in the year. Many 
pass the wiuter iu California, as Storks and Cranes; 
wild geese cover acres of ground near the sea, and 
when they take wiiig their clang is lieanl from afar. 
Even gulls and other northern sea-birds come to the 
coasts of California, and indeed to the shores of all 
the north and temperate Pacific. 

It may be said generally that, with regard to the 
web-footed tribe. North America possesses speci- 
mens of all the genera of the Old World and many 
peculiarly its own. The table-laud of Mexico has 
some peculiar forms, and some species of swimming- 
birds found only in more northern latitudes ; but, 
except the Cotingidie, there ore representatives of 
every group of Noi'lh and South America. 
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BIKDS OF SOUTH AMERICA. 

The tenants of the air in South America differ 
mi)re from those in Nortli America than tliese latter 
i!o from tJie birds of Europe : there are not more tlian 
50 or 60 species in common. Soulli America has 
a greater variety of original forms than any other 
country; more than 138 genera with all their species 
inliabit that country only ; of the paBserine family 
alone thercareat least 1000 species, all peculiar toil. 
'J'he vultures are of different genera from those in 
Europe ; the Condor of the Andes is the largest of 
these ; it frequents the higpliest pinnacles of the Andes 
in summer, and builds its uest at thelieigbtof 15,000 
feet and more above the sea ; and Baron Humboldt 
saw it wheeling in circles at the elevation of 22,000 
feet. It inhabits the Andes from the Straits of Ma- 
gellan to 7° N. lat., but it never crosses the tsthmuB 
of Panama, tjie Condor of California being a smaller 
bird. It roams over the plains of Patagonia even to the 
mouth of the Rio Negro, and at times descends from 
the Andes in groups to feed on the sea-shore upon dead 
whales ; like all the vulture race, it possesses the 
faculty of descrying a dead or dying animal from a. 
very great distance. Although the Condor lives prin- 
cipally on dead animals and carrion, it will some- 
times attack live animals ; its habits are those of our 
ordinary vulture ; much exaggeration has found its 
way into books as to its size and ferocity ; tlie most 
remarkable point in its history is the great vertical 
eiitent in which it is known to live, fi om the level of 



tile sea to an elevation of nearly four statute miles, 
Tlie Yultur papa, or kiag of llie vultures, an iulia- 
bilant of tlit! tropical regions, la reuiarkable for the 
bright blue and vermilion colour of tlie head and 
neck ; the black vulture lives in large flocks on the 
tops of high Ireea m the ailvas of Brazil : anotlier 
numerous species prey on animals in the llanos or 
plains. Many other rapacious birds are peculiar to 
this continent ; ,the burrowing owl, so common iu 
the Pampas of Buenos Ayres, is one of these. 
The Guacharo bird forms a genua of itself (Stea- 
tornis) : it is the size of a common fuwl, with the 
form and beak of a bird of prey, and is a singular 
instance of a nocturnal bird feeding on fruit. It 
ahuns the day, and is found under the natural bridge 
of Peindi, near Bogota, and in the caverns of Guade- 
loupe and Trinidad : incredible numbers liave taken 
possession of tlie dark cavern of Guacharo in the 
valley of Caripe, where tliey are killed by thousands 
every year by the Indians for their fat. 

The Troupials represent our Oriols, the Bataras 
and Becardes our shrikes, while the Tangaras partake 
of the form both of the Shrike and Pie, which last, 
with all the rest of the crow family, have various 
representatives in this country. Swallows, or birds 
allied to them, are numerous, and many that live on 
the honeyed juice of fiowers, like the humming- 
bird, so peculiarly characteristic of South America ; 
300 species of humming-birds, from the size of a 
wren to tliat of an humblebee, aduru ihe tropical 
regions of Brazil and Guiana. This family, s 
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tirely Anierifan, haa a. range from thu Straits of 
Magellan to the 38th parallel of N. lat. ; it may be 
met with in the forests on the mountain of Orizaba, 
at an elevanoii of 11,000 feet above the sea; and 
some beautiful species of it at siill greater heights in 
the Andes of Bolivia and New Granada. There are 
only three Suutii American humming-birds which 
visit the United States, and only a few are permanent 
in Central America : many of them are migratory ; 
they come in multitudea to northern Chile in summer, 
and disappear in winter. The climbing-birds, with 
large bills, are moatly confined to the tropical forests, 
which swarm witli peculiar races of parrots, paro- 
quets, and macawR. It is a. remarkable circumstance 
ill the distribution of birds that there should be 40 
species of parrots in the torrid zone of America, and 
only three species on the opposite coast of Africa, 
though the climate is similar and the vegetation 
nearly as luxuriant. Parrots range from the Straits 
of Magellan to the 43nd parallel of N. lat., where 
the Eider-duck, which is a peculiarly Arctic bird, 
first shows itself. There are whole families of birds 
in tropical America not to be seen elsewhere : as 
the vividly-coloured Toucan, with its huge beak.; 
the Araucari, which lives on (he fruit of the Arau- 
caria ; some peculiar species of the gorgeous Trogons 
or Couroucoua : the Toomatias — birils related to the 
cuckoo tribe ; and the Jacamars, which represent 
the woodpeckers. 

The gallinaceous family is totally different (rom 
that of the North American forests; the Guan Ut 
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Penelope represents our pheasants, the different spe- 
cies of Crax or Alectors the wild turkey, which they 
eqiml in size and brilliancy of plumage ; whilst the 
numerous species of Tinamous and cognate genera 
fill the place of the grouse, quails, and partridges of 
the old continent. South America furnishes two 
species of gallinaceous birds of a very peculiar cha- 
racter—the Cariaraa of Brazil, like to the secretary- 
bird of the Cape of Good Hope in its form and its 
habits of destroying reptiles; and the Kamichi, 
which possesses one or more sharp triangular spurs 
at the poitit of each wing, a dreadful instrument of 
attack and defence, such as is possessed by no other 
bird to the same extent. 

The three-toed or American ostrich, or Struthio 
Rhea, ranges, like all ita congeners, over a wide estent 
of countrj'. It is found from the silvas of Brazil to 
the Rio Negro, which bounds the Pampas of Buenoa 
Ayrea on the south, and in some of the elevated 
plains of the Peru- Bolivian Cordilleras ; while the 
Struthio Darwinii roams over the plains of Patagonia , 
to the Straits of Magellan. 

The water-fowl and waders in this land of rivers : 
beyond number ; millions of Flamingoes, Spatulas, 
Cormorants, Herons, iisbing falcons, and scissor-beaks, 
follow the fish as they go up the rivers to spawn ; nor 
are gulls wanting where fish are to be found ; a little 
snow-white heron walks on the back and over the 
head of the crocodile while it sleeps. The water-fowl 
are almost all peculiar. Eight or nine genera belong- 
ing to the warm climates of the Old World are here ' 
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under new rontis, mid tlic number of specific fonns 
of the same genus is greater than in any other coun- 
try. The beautiful red Ibis or Tanlalua ruber in- 
habits Cayenne ; the Ardea helias, the most beautifiil 
of the heron tribe, from its varifgBited plumage, is 
found in the same country. 

Ducka migrate in immense flocks, alternately be' 
tween the Orinoco and the Amazoos, uu account of 
the greater supply of feh afTorded by the Hoods of 
these rivers, which take place at intervals of six 
months from each other. Between the tropica the 
vicissitudes of dronght and humidity have much in- 
fluence on the migration of birds, because the supply 
of their food depends upon these clianges. 

]f anything more were required to show the partial 
location of birds, the Galapagos Archipelago might 
be mentioned. Of 26 specimens shot by Mr. Darwin, 
25 were peculiar, though bearing a strong resem- 
blance to Americaji types ; some birds (the Orpheus 
or Geospizina;) were even confined to particular 
islands. But on this comparatively recent volcanic 
group, only 500 miles distant from the coast of 
America, everything is peculiar — birds, plants, rep- 
tiles, and fish ; and though under the equator, none 
have brilliant colours. 

The coasts of Peru and northern Chile, from their 
desert nature, are nut rich in land-birds, but in 
southern Chile there are several species of humming- 
birds, parrots, flamingoes, peculiar ducks and geese ; 
and there commences that inconceivable quanti^ 
of sea-fowl that swarm on the seta and coasts of 
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the Antarctic regions. The black sheerwater, or 
rynchops nigra, has been seen to form a dense 
mass seven niilea long ; sbags fly in an unbroken line 
of two miles. Pelicans, terns, petrels, and many 
others cover the low islands and coasts of the main- 
land, and those of Tierra del Fuego. 

In the Antarctic and Southern seas petrels take 
. the place which (i^dls occupy in northern latitudes ; 
several species of them inhabit these hig-b southern 
latitudes in prodigious numbers. Two remarkable 
species nf this genus are found throughout the 
Southern Ocean — the Giant Petrel (P. gigantea), 
equal to the albatross in size, and resembling it 
in its mode of life — it sometimes becomes per- 
fectly white ; and the Equinoctistl Petrel (P. tequi- 
noctialis), a beautiful bird as large as our domestic 
fowl, and of a jet-black colour. A flock of what 
was supposed to be the young of the species known 
as the Pintado or Cape Pigeon (procellaria ca- 
pensis) was estimated to have been from six to ten 
miles long, and two or three miles broad, absolutely 
darkening the air during the two or three hours they 
were flying over the Discovery ships. The snowy 
petrel, a most elegant bird, never leaves the ice, and 
consequently is seldom seen north of the Antarctic 
circle in summer. Four species of the southern 
Penguin (Aptenodytes) inhabit these seas ; the 
A. patachonica, the largest bodied of sea-fowls, is 
a rare and, for the most part, solitary bird, lives 
on the pack-ice, and weighs from 60 to 70 pounds. 
Two other species are smaller and gregarious ; they 
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crowd the snow-clad islands in the high southern 
latitudes in myriads; every ledge of rock swarms 
with them, and on the shore of Possession Island, 
close to Victoria Land, it was difficult to pass 
through the multitudes. They are fine, bold birds, 
pecking and snapping with their sharp bills at those 
who venture among them. They can scarcely walk, 
and, their wings being mere flappers, they cannot 
fly; they skim along the sea, and swim rapidly, 
even under water, resembling more a fish or a seal 
than a bird in their movements, and the noise they 
make baffles all description. Two species of alba- 
tross breed in the Antarctic islands ; a kind of skua 
gull, which robs their nests ; and a goose which, like 
the eider-duck, makes its nest with the down from 
its breast. A very curious bird, forming as it were 
a passage between the gallinaceous birds and waders, 
the Chionis or Vaginalis alba, is only found near 
the southern extremity of the American continent : 
it is of a milky white, and of the size of our domestic 
pigeon, and often takes refuge on the yards of ships 
off Cape Horn and Staten Land ; it lives chiefly on a 
small species of cuttle-fish. Few land birds are met 
with within the Antarctic circle : there are but seven 
or eight species in the Auckland Islands, mostly 
New Zealand birds ; among others, the Tooa or Tui, 
and an olive-coloured creeper, the choristers of the 
woods. One only was found in Campbell Island. 

Many generic forms are the same at the two ex- 
tremities of the globe, yet with distinct specific dif- 
ferences. Sea-fowls are more excursive than other 



birds, but even they coniine themselves within defi- 
nite liDiits, «o tJiat the coasts may be kiioivD from 
their winged inhabitants. 

AUSTRALIAN BIRDS. 
The birds of Australia are in many respects as sin- 
guUr as the quadrupeds and plants of that country : 
a white falcon is among its birds of prey, a black 
awan among its water-fowl, and 61 genera are en- 
tirely Australian. The passeres are so origiual, that 
they have furnislied mauy new genera. The Cassican, 
a handsome bird of bright coIdiits, approacliiug some- 
what to the crow iamily, the Choucalcyou, the 
golden and black Oriole, and one species of Pliiledon, 
are peculiarly Australian. The Menura superba, or 
Lyre-bird, from the resemblance its outspread tail 
bean to the form of the ancient lyre, is the only 
bird of its genus, and the only one which approaches 
the character of the gallinaceous family. Here are 
many new forms of cuckoos, as the Coucal and 
the Scyfhrops, the only bird of its genua. Wood- 
peckers there are none. The parrots, paroquets, and 
cockatoos, wluch live in numerous societies, are all 
peculiar, especially the black cockatoo, which is 
found here only ; it ia not so gregarious, but evai 
more suspicious than the white cockatoos, which have 
It sentinel to warn them of danger. Chious, with 
huge bills like the toucan, satin-birda, pigeuns and 
doves of peculiar forms, abound ; and the Cereopsia 
goose is no less peculiar among the web-foirted tribe. 
The desert plains of this great continent are allotted 
\1 
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to the Emu, a large struthious bird, like its congener 
the Cassowary, incapable of flight, and once very 
plentiful, but now in progress of being extirpated or 
driven by the colonists to the unexplored regions of 
the interior. 

The Apteryx, a bird of the same family, still lin- 
gers in New Zealand, but it is on the verge of 
extinction, and probably owes its preservation to its 
nocturnal and burrowing habits. It is one of those 
anomalous creatures that partakes of the character of 
several others; its head is in shape something like 
that of the Ibis, with a long, slender bill, fitted for 
digging into the ground for worms and grubs ; its 
legs and feet resemble those of the conmion fowl, 
with a fourth toe or spur behind, in which it differs 
from its congeners ; and its wings, if wings they can 
be called, are exceedingly small. In a specimen, 
whose body measured 19 inches, the wings, stripped 
of the feathers, were only an inch and a half long, 
ending in a hard horny claw three inches long. The 
comparatively small wings are characteristic of the 
whole family ; the Ostrich and Rhea have the largest, 
which, though unavailing in flight, materially aid 
their progress in nmning ; the win^s of the Emu and 
Apteryx serve only as weapons of defence : the whole 
tribe also defend themselves by kicking. No animals 
have a more remarkable geographical distribution 
than this &mily, or show more distinctly the de- 
cided limits within which they have originally been 
placed. These huge birds can neither fly nor swim, 
consequently they could not have passed through the 
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air or the ocean to distant coutineuts and idaoda. 
There are five distinct genera, to each of which very 
extensive and widely separated countries have been 
allotted : the Ostrich is spread over Africa, from the 
Cape of Good Hope to the deserts of Arabia ; two 
species of llie Rhea raiige over the Pampas, the plaiiu 
of Patagonia, and the elevated pMns of Southern 
Bolivia ; the continent of Australia is the abode of 
the Kmu : the Cassowary roves over some of the large 
islands of tlie Indian Archipelago ; and the Aplfryx, 
as stated above, dwells exclusively in Sew Zealand. 
The Dodo, a very large sliort-winged bird, extirpated 
by the Dutch navigators, inhabited the Mauritius, and 
belonged probably to the ostrich tribe. Kecent obser- 
vations of its skeleton have led some naturalists to think 
it more akin to Trenons, or fruit-eating pigeons. Tlie 
Solilture, another species, also allied to the pigeons, 
lived on the Island of Eodriguez, and the Isle of 
Bourbon was inhabited by two other species, all of 
which are extinct. 

The remains of a very numerous group of estinct 
atrutbious birds have been lately discovered im- 
bedded in the very recent geological deposits of New 
Zealand. One of its genera, the Dinoniis, chiefly 
found in the north island, has several species, the 
Ui^est of which, the D. giganteus, attains a height of 
11 feet, or double that of the largest ostrich ; another, 
the Falapteryx, almost peculiar to the middle island, 
upwards of 9 feet. From the geological position 
iti which these bones are found, as well as from their 
state of conservation, they can scarcely be considered 
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as fossil, although belonging to species which have 
become extinct. Professor Owen has described no 
less than six species of Dinornis, and four of Pa- 
lap teryx ; and later discoveries in the colony have 
added several to these numbers. No better ex- 
ample can be cited, as elucidating the certitude of 
the deductions of the comparative anatomist, than 
what led to the first discovery of this extraordinary 
group of birds. A small portion of a bqjie, which 
from its dimensions appeared to belong rather to 
a quadruped of the size of an ox than to a bird, 
was submitted to Mr. Owen ; he boldly pronounced 
it, from its structure, to belong to a bird of the 
ostrich kind — a decision that was soon abundantly 
confirmed by the discovery not only of the bones of 
the bird, but of its eggs. 

The bones of another extinct bird, perhaps a Nes- 
tor, have been found, mixed with those of the Dinor- 
nis. It is allied to the curious living genus Strigops, 
something between an owl and a parrot, but more 
nearly allied to the latter. There are two living 
species of the Nestor ; one in New Zealand ; another, 
almost extinct, in Philip Island, only five miles in 
extent, and it is found in no other part of the world. 
The Notornis, a race supposed to have been ex- 
tinct, closely allied to the water-hen, of the size of the 
bustard, had also been an ancient inhabitant of these 
islands,* where birds did and do exist, almost to the 

» This beautiful bird has just been found living in the 
Middle Island, at Dusky Bay. Its nearest aflSnity is with 
a genus of the Rallidse or land-rail family. 
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entire exclusion of quadrupeds and rejjtiles : an es- 
tinct species of dog, aod a rat still existing', are the 
only laDd animals wliich shared in tlieae extensive 
territories with multitudes of the feathered race.' 

The ostrich familj live on vegetables; the form of 
those that had tlieir home in New Zealand would 
lead to the conclusion that they had fed on the roots 
of tlie edible fern which abouniis in that country ; and 
as no quadruped excepting a rat is indigenous inNevf 
Zealand, though 700 miles long, and in many places 
90 wide, theae birds could have had no enemy but 
man, the most formidable of all. 

The beautiful and sprightly Tui, or parson-bird, 
native in New Zealand, is jet black with a white 
tuft on its breast, and so imitative that it can be 
taught to repeat whole aeutenees. There are parrots 
and paroquets, vast numbers of pigeons, tine war- 

' la some parts of the earth the eaiae condittoos which 
regnluted Che distribution of the ancient fauna and flora etill 
prevail. The flom of the csrboDBceoos epoch is perfectly 
^milar ta that of New Zealand, where fema and clab-moiMS 
are so abundant ; and the faona of that ancieot period hftd 
been represenlatiie of that which recently prev^ed in thew 
islands, since foot-printE of cfllusEol birds have been discoTered 
in the red sandstone of ConnecCicat 

The age of reptiles of the Wealden and other secondary 
periods is representative of the founa of the Galapagos islands, 
nhich chiefly consists of tortoises and creatures at the lizard 
or crocodile funily ; and the cycadaceous plants anil marsu- 
pial animals of the oolite are represenlative of the flora and 
&ana of Australia. 

The colossal birds which prevailed in New Zealand, almost 
to the entire c^xt'lusion of reptiles and quadrupeds, lasted to a 
very lale period. 



828 PHYSICAL OEOORAPHT. GUAP. XXXI. 

biers, many small birds, and a great variety of 
water-fowl, amongst others a cormorant, which, 
though web-footed, perches on the trees that over- 
hang the streams and sea, watching for fish ; and 
a snow-white frigate-bird, that pounces on them 
from a great height in the air. Altogether there 
are at least 84 species of birds that inhabit these 
islands. 



I 



CHAPTER XXXII. 



Cakbonic acid, water, and ammonia coQtmn the 
elements necessary for the support of animals, 
as well as of v^-etabJes. They are supplied to 
the herbivora in the vegetable food, which is con- 
verted into animal matter by their vital functions. 

Vitality in animals, as in vegetables, is the power 
they have of assimilating their foud, a process inde- 
pendent of volition, since it is carried on during; 
Bleep, and is the cause of forc<!. Animals inhale 
oxygen with the air they breathe ; part of the oxygen 
combines with tlie carbon contained in ttie food, 
and is exhaled in the form of carbonic acid gas. 
With every effort, with every lireath, and with 
every motion, voluntary or involuntary, at evety 
instant of life, a part of the muscular substance 
becomes dead, separates from the living part, com- 
bines with the remaining portion of inhaled osygen, 
and is removed. Food, therefore, is necessary to 
compensate for the waste, to supply nourishment, 
and to restore strength to the nerves, on which all 
vital motion depends; for by the nerves volition acts 
on living matter. Food would not be sufHcient to 
make up for tins waste, and consequent loss of 
strength, witliout sleep ; during which voluntary 
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motion ceases, and the undisturbed assimilation of 
the food sufRces to restore strength, and to make up 
for the involuntary motion of breathing, which is 
also a source of waste. 

The perpetual combination of the oxygen of the 
atmosphere with the carbon of the food, and with 
the effete substance of the body, is a real combustion, 
and is supposed to be the cause of animal heat, be- 
cause heat is constantly given out by the combina- 
tion of carbon and oxygen ; and, without a constant 
supply of food, the oxygen would soon consume the 
whole animal, except the bones. 

Herbivorous animals inhale oxygen in breathing, 
and, as vegetable food does not contain so much 
carbon as animal, they require a greater supply to 
compensate for the wasting influence of the oxygen ; 
therefore, cattle are constantly eating. But the 
nutritious parts of vegetables are identical in com- 
position with the chief constituents of the blood ; 
and from blood every part of the animal body is 
formed. 

Carnivorous animals have not pores in the skin, 
therefore their supply of oxygen is from their respi- 
ration only ; and as animal food contains a greater 
quantity of carbon, tliey do not require to eat so often 
as animals that feed on vegetables. The restlessness 
of carnivorous animals when confined in a cage is in 
some degree owing to the superabundance of carbon in 
their food. They move about continually to quicken 
respiration, and by that means procure a supply of 
oxygen to carry off the redundant cai'bon. 
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Tbe quantity of auiiiinl heat is in proportio 
the amount of the oxygen inspired in equal times. 
The heat of birds ia greater than that of quadrupeds, 
and in both it is iiigher tiian the temperature of am- 
phibious animals aud fishes, which have the coldest 
blood. On these subjects we are indebted to Pro- 
fessor Liebig, who bus ttirowu so much light on the 
important sciences of aiiimal and vf^etable cliemistry. 

The mammalia consist of uine order»of animals, 
which differ in appearance and in their nature; but 
they agree in the one attribute of suckling their 
young. These orders are — the Quadruniana, animals 
which can use their fore and hind feet as lianda, as 
monkeys and apes ; Cheiroptera, animals willi winged 
arms, as bats ; Carnivora, tliat live on animal food, as 
the lion, tiger, bear, &c. ; Rodentia, or gnawers, as 
beavers, squirrels, mice ; Edentata or toothless ani- 
mals,' an anteal«rs and armadilloes ; Pachydermata, 
w thick-skinned animals, as the elepliant, the horse, 
hippopotamus, aud hog ; Ruminantia, animab that 
chew the cud, as camels, lamas, giraffes, cows, sheep, 
deer; Marsupialia, possessing a pouch in which the 
young is received afler birth ; and Cetacete, inhabit- 
ing the waters, as whales, dolphins, porpoises, &c. 

The animal creation, like the vegetable, varies cor- 
respondingly with height and latitude ; the changes 
of species in ascending the Himalaya, for instance, 
are similar to what a traveller would meet with in 
his journey from an equatorial to a high lati- 
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tude. The number of land animals iucrenses from 
the frigiil zones to the equator, but the law is re- 
versed with regard to the marine mammalia, which 
abound most in high latitudes. Taking a broad 
view of the distribution of the nine orders of mam- 
malia, it may be observed that the tropical forests 
are the chief abode of the monkey tribe : Ajua ia 
the home of the ape, especially the islands of tha 
Indian Archipel^o, as far as the most easteriy me- 
ridian of Timor, beyond which there are none. 

They abound throughout Africa from the Cape of 
Good Hope to Gibraltar, where the Barbary ape or 
niagot is found : another species of magot inhabits 
the island of Niphon, the northern limit of mouk^v 
at the eastern extremity of the old continent. 

The bats that live on fruits are chiefly met with 
in tropica] and warm climates, especially in the In- 
dian Archipelago ; the common bats, which live on 
insects, and are so numerous in species as to form 
more than a third of the whole fiimily, are found every- 
where except in arctic America. The Yaiiipire is 
only met with in tropical America. CarmvoWU* 
mammalia are distributed all over the globe t\i(f>^ 
very unequally : in Australia there are only {o*^ 
eouly iai» 

1 Africa 130, and in Aaia"!^'*^* ^^^^ 

« -pid is their incre^^^J^^'^' 
tropical regions, that there are neart '■***ar(l3 ti 

many in the tropical as in the temn ^^^^ *-^'ttea. 



species, two of which are bats ; there a 
South America, and 27 in the Ocp 
whUe in the tropical regions of Aineric 
166 
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With regard to the Gnawers or Eodents, species 
of the same group frequently have a wide range in 
the same, or nearly the same, parallels of latitude, 
but when they are inliabitants of high mountain- 
ridges they follow the direction of the chain, what- 
ever that may be, and groups confined to high lati- 
tudes often appear again at great elevations in low 
latitudes. The Edentata are particularly character- 
istic of South America, where there are three times 
as many species as there are in Asia, Africa, and 
Australia taken together. In the three latter coun- 
tries they only occur at intervals, but in America 
they extend from the tropic of Cancer to the plains 
of Patagonia. Thick-skinned animals are very abun- 
dant in the old continent, especially in Asia and 
Africa ; they have been introduced into North Ame- 
rica by man, but in the southern part of that con- 
tinent the only indigenous species is the Tapir. The 
Ruminantia abound all over the temperate and tro- 
pical countries of both continents, and three species 
are found as far as the Arctic regions — ^there are 
neither Ruminantia nor Pachydermata in Australia. 
The Marsupialia are confined to Australia, New 
Guinea, and America. 

The distribution of animals is guided by laws ana- 
logous to those which regulate the distribution of 
plants, insects, fishes, and birds. Each contin^it, 
and even different parts of the same continent, are 
centres of zoological fiunilies, which have always 
existed there, and nowhere else; each group being 
almost always fpeoifically diffinwit from all others. 
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Food, security, and temperature have little influ- 
ence, as primary causes, in the distribution of animals. 
The plains of America are not less fit for rearing 
oxen than the meadows of Europe ; yet the common 
ox was not found in that continent at the time of 
its discovery ; and with regard to temperature, this 
animal thrives on the Llanos of Venezuela and the 
Pampas of Buenos Ayres as well as on the steppes in 
Europe. The horse is another example : originally a 
native of the deserts of Tartary, he now roams wild 
in herds of hundreds of thousands on the grassy plains 
of America, though unknown in that continent at the 
time of the Spanish conquest.^ All animals, however, 
are not so flexible in their constitutions, for most of 
them would perish from change of climate. The 
stations which the different families now occupy must 
have been allotted to them as each part of the land 
rose above the ocean ; and because they have found 
in these stations all that was necessary for their exist- 
ence, many have never wandered from them, not- 
withstanding their powers of locomotion; while 
others have migrated, but only within certain bounds. 
Instinct leads animals to migrate when they be- 
come too numerous : the rat in Kamtchatka, accord- 
ing to Pennant, sets out in spring in great multi- 
tudes, and travels 800 miles, swimming over rivers 
and lakes ; and the Lapland marmot or Lemming, a 
native in the mountains of Kolen, migrates in bands, 

* There exist, however, remains of an extinct species of 
horse in several parts of South America, contemporaneous with 
the mastodons, and gigantic lost Edentata of that continent. 
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once or twice ia 25 years, to the Westem Oeeaii, 
which they enter and are drowned ; other bands go 
Utrou^h Swedish Lapland and perish in the Gulf of 
Bothnia. Thiis nature provides a remedy against the 
over increaite of any one speeies. and maintains the 
balance of the whole. A tfflnporary migration ibr 
ftwd ia not uncommon in animals- The wild ass, a na- 
tive of the deserts of Great Tartary, in summer feeds 
to the east and north of the lake of Aral, and iu au- 
tumn they migrate in thousands to the north of India, 
and even lo Peiisia.' The ruminating animals that 
dwell in the inaccessible parts of the Himalaya 
descend to their lower declivities in search of food 
in winter ; and for the same reason the reindeer and 
musk-ox leave the Arctic snows for a more southern 
latitude. 

The Arctic regions form a district common to 
Europe, Asia, and America. On this account, the 
animals inhabiting the northern parts of these con- 
tinents are sometimes identical, often very similar; 
in fact, there ia no genus of quadrupeds in the Arctic 
regions that is not found in the tliree continents, 
thoug'h there are only 27 species common to all, 
and these are mostly fur-btari'ig animals. In the 
temperate zoue of Europe and A»ia, whicii forms aa 
uninterrupled region, identity of species is occa- 

' Pi;rhap9 do quadruped in the wild state nill be roDii<l la 
have BO vide a veriicul range of liabiiat as tliis animal. It ii 
foand ia tbe plains of Tartarj, i>i the valley uf the Tigris, at 
a very few fuel ubavc tbe eea-level, and in the most elevated 
TUlIeyi of the Himalaya and Iu Tibet, at elevations eicetdiug 
tS^seofeet 
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sionally met with, but for the most part marked by 
such varieties in size and colour as might be ex- 
pected to arise from difference of food and climate. 
The same genera are sometimes found in the inter- 
tropical parts of Asia, Africa, and America, but the 
same species never; much less in the south tem- 
perate zones of these continents, where all the ani- 
mals are different, whether birds, beasts, insects, or 
reptiles ; but in similar climates analogous tribes 
replace one another. 

Europe has no family and no order peculiarly its 
own, and many of its species are common to other 
countries; consequently the great zoological dis- 
tricts, where the subject is viewed on a broad scale, 
are Asia, Africa, Oceanica, America, and Australia ; 
but in each of these there are smaller districts, to 
which particular genera and families are confined. 
Yet when the r^ions are not separated by lofty 
mountain-chains, acting as barriers, the races are in 
most cases blended together on the confines between 
the two districts, so that there is not a sudden change. 

EUROPEAN QUADRUPEDS. 

The character of the animals of temperate Europe 
has been more changed by the progress of civiliza- 
tion than that of any other quarter of the globe. 
Many of its original inhabitants have been extir- 
pated, and new races introduced ; but it seems always 
to have had various animals capable of being domes- 
ticated. The wild cattle in the parks of the Dttk« 
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uf Hamilton anil the Earl of Tankervillo are the 
ouly remnants of the ancient inhabitants of the Bri- 
tisli forests, though they were spread over Europe, 
aod perhaps were the parent stock from which the 
European i/attle uf the present time have descended ; 
the Aurochs, a rai^e nearly extinct, and found only ia 
the forests of Lithuania, may also have some claim to 
liaving furnished the races of our domestic cattls. 
Both are supposed to iiave come from Asia. The 
Moufloii, which exists in Corsica and Sardinia, is 
by some supposed to be the parent stock of our 
domestic sheep. The pig, the goat, the red and 
fiillow-deer liave been reclaimed, and also the rein- 
deer, which cannot strictly l>e called European, 
since it also inhabits the northern regions of Asia 
and America. The Cat is European ; and altogether 
eight or ten species of our domestic quadrupeds; 
have sprung from native animals. 

A remarkable uniformity prevails in the organi- 
zation and instincts of each species of animal in iti 
wild state. Many adapt themselves to change of 
climate, after some generations their habits and 
organization alter by degrees to suit tiie new con- 
dition in which they are placed, but domestication 
is the cause of all our tame and useful tribes ; by 
high cultivation and training great changes have 
tteen produced in form ; and in some instances habita 
and pOA-ers uf perception are induced, approaching 
to reason, which reniain hereditary as long as the 
breed is unchanged. 

There are still about 180 wild iiuadiupeiis in 
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Europe : 45 of these are also found in Western Asia, 
and nine in northern Africa. The most remarkable 
are the reindeer, elk, red and fallow deer, the roe- 
buck, glutton, lynx, polecat, several wild cats, the 
common and black squirrels, the fox, wild boar, wolf, 
the black and the brown bear, several species of 
weasels and mice. The otter is common ; but 
the beaver is now found only on the Rhine, the 
Rhone, the Danube, and some other large rivers ; 
rabbits and hares are numerous; the hedgehog is 
everywhere; the porcupine in southern Europe 
only ; the chamois and ibex in the Alps and Pyrenees. 
Many species of these animals are widely distributed 
over Europe, generally with variations in size and 
colour. The Chamois of the Alps and Pyrenees, 
though the same in species, is slightly varied in 
appearance ; and the fox of the most northern parts 
of Europe is larger than that of Italy, with a thicker 
fur, and of somewhat different colour. 

Some animals never descend below a certain 
height, as the ibex and chamois, which live on 
higher ground than any of their order, being usu- 
ally found between the region of trees and the line 
of perpetual snow, which is about 8900 feet on the 
southern, and 8200 on the northern declivities of 
the Alps. The red deer does not ascend beyond 
7000 feet, and the fallow-deer not more than 6000, 
above the level of the sea : these two, however, de- 
scend to the plains, the former never do. The bear, 
the lynx, and the stoat are sometimes met with nearly 
at the limit of perpetual snow. 
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Some European animals are much ci 
their locality. The Ichneumon is peculiar to Egypt 5 
the mouflon m confined to Corsica and Sardinia, 1 a 
species of weasel and bat inhabit Sardinia only ; 
and Sicily has several peculiar bats and mice. 
There is only one species of monkey in Europe, which 
lives on the rock of Gibraltar, and is supj>osed to 
have been brought from Africa. All the indigenous 
British quadrupeds now existing, together with the 
extinct hyiena, tiger, bear, and wolf, whose bones 
have been found in caverns, are also found in the same 
state in Germany. Ireland was probably separated 
by the Irish Channel from England before all the 
animals had migrated to the latter ; so that our 
squirrel, mole, pole-cat, dormouse, and several 
smaller ([uadrupeds, never reached tlie sister island, 
Mj. Owen has shown that the British horse, ass, 
hog, the smaller wild ox, tlie goat, roe, beaver, 
and many small rodents, are the same species with 
those which had co-exisled with the mammoth or 
fossil elephant, the great northern hippopotamus, 
and two liinds of rhinoceros long extinct. So that 
a part only of the modern tertiary fauna has pe- 
rished, from whence he infers that the cause of their 
destruction was not a viulait universal catastrophe 
ftom which none could escape. The Bos longi- 
frons and the gigantic Elk of the Irish bogs were 
probably co-existent with man. 
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ASIATIC QUADRUPEDS. 

Asia has a greater number and a greater variety 
of wild animals than any country, except America, 
and also a larger proportion of those that are domes- 
ticated. Though civilized fi*om the earliest ages, 
the destruction of the animal creation has not been 
80 great as in Europe, owing to the inaccessible 
height of the mountains, the extent of the plains and 
deserts, and, not least, to the impenetrable forests 
and jungles, which afford them a safe retreat : 288 
mammalia are Asiatic, of which 1 §6 are common to 
it and other countries ; these, however, chiefly belong 
to the temperate zone. 

Asia Minor is a district of transition from the 
fauna of Europe to that of Asia. There the chamois, 
the bouquetin or ibex, the brown bear, the wolf, fox, 
hare, and others, are mingled with the hyaena, the 
Angora goat, which bears a valuable fleece, the 
Argali or wild sheep, the white squirrel ; and even 
the Bengal royal Tiger is sometimes seen on Mount 
Ararat, and is not uncommon in Azerbijan and the 
mountains in Persia. 

Arabia is inhabited by the hyaena, panther, jackal, 
and wolf. Antelopes and monkeys are found in 
Yemen. Most of these are also indigenous in Per- 
sia. The wild ass, or Onagra, a handsome spirited 
animal of great speed, and so shy that it is scarcely 
possible to approach it, wanders in herds over the 
plains and table-lands of Central Asia. It is also 
found in the Indian desert, and especially in the 






ASIATIC QUAliimPEDS. 

Run of Cutuh — '• the wilderness and the barren liiuda 
are his dwelling " — and in the most elevated r^ons 
of Tartary and Tibet, on the shores of the sacred 
lakes of Manasarowar and Kakasthal, at a height of 
more than 15,250 feet above the sea.' 

The table-lands and mouutains which divide 
eastern Asia almost into polar and tropical zones, 
produce as great a distinction in the chai^cter of its 
indigenous fauna. The severity of the climate in 
Siberia renders the skins of its numerous fur-bearing 
aniniala more valuable. These are reindeer, elks, 
wolves, the large white bear, that lives among the 
ice on its Arctic shores, several other bears, the 
lynx, various kinds of martens and cats, the com- 
mon, the blue, and the black fox, the ermine, and 
sable. The iiir of these last is much esteemed, 
and la only equalled by ihat of the sea-otter, which 
inhabits the shores on both sides of the northern 

Many of the Asiatic species of gnawers are con- 
fined to Siberia. The most remarkable of these is 
the flying squirrel, the Jerboa, which burrows in 
sandy deserts, on the table-land and elsewhere. The 

' It is bj no means certain that tLe wild Asa of the Ibres 
tioantrieg mentloneil io tlii> text belongs to the same qjeeies. 
The Kirnig of Tibet appiara to he [he same as the Dziggelu 
(EquoB Hemiouus of Pallas), which is met with throughout 
ceotral Asia ; but tbe species found in the Itun of Cntcb is of 
different colour and form: wbilst the one neighs like B 
horse, the other brays like an ass ; in one the striped colour 
of tbe zebra Family is lud to exist in the yotiDg, ttnd not in 
the svcoad. 
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Altai Mountains teem with wild animals : besides 
many of those mentioned, we also find here several 
large stags, bears, some peculiar weasels, the argali, 
and the wild sheep. The wild goat of the Alps is 
found in the Sayansk part of the chain ; the Glutton 
and musk-deer in the Baikal ; and in Daouria the 
red-deer and the Antelope Saiga. The Bengal tiger 
and tlie Felis Irbis, a species of panther, wander from 
the Celestial Mountains to the Altai and into southern 
Siberia : the Tiger is met with even on the banks of 
the Obi, and also in China, though in the northern 
regions it differs considerably, but not specifically, 
from that of Bengal ; thus it can bear a mean an- 
nual temperature of from 8 1'' of Fahrenheit to the 
freezing point. The Tapir, and many of the animals 
of the Indian Archipelago, are found in the southern 
provinces of the Chinese empire. The animals of 
Japan have a strong analogy with those of Europe : 
many are identical, or slightly varied, as the badger, 
otter, mole, common fox, marten, and squirrel. On 
the other hand, a large species of bear in the island of 
Jesso resembles the grizzly bear in the Rocky Moun- 
tains of North America. A chamois in other parts 
of Japan is similar to the Antelope montana of the 
same mountains : and other animals native in Japan 
are the same with those in Sumatra ; so that its &una 
is a combination of those of very distant regions. 

A few animals are peculiar to the high cold plains 
of the table-land of eastern AMa : the Dmggetai, a 
very fleet animal, is peculiar to thflte Tartarian 
steppes. Two specie oflaiBhdo&t il» plaina 
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of Tibet, congregating in immense herds, with senti- 
nels so vigilant that it is scarcely possible to approach 
them. 

The Dzeran, or yellow goat, which is botli swift 
and shy, and the handsome Tartar ox, are natives of 
these wilds ; alao the shawl-wool goat and the Maoul, 
from which the Angora cat, so much admired in 
Persia and Europe, is descended. Most of ttie animals 
that live at such heights cannot exist in leas elevated 
and warmer regions, exhibiting a striking instance of 
the limited distribution of speciei^. Goats and sheep 
endure best the rarefied air and great cold of high 
lands : the Cashmere goat and Argali sheep browse 
on the plains of Tibet at elevations of from 10,000 
to 13,000 feet ; the Bass, a sheep with spiral horns, 
lives on the table-lands of Famer, which are 15,000 
feet above tlie sea ; and also the Kutch-gar, a species 
of sheep which is about the height of a year-old colt, 
with fine curling horns : they congregate in floclu 
of many hundreds, and are hunted by the nomade 
tribes of Kirghia. 

The ruminating animals of Asm are more numer- 
iwa than those of any other part of the world ; 64 
species are native, and 46 of these exist there only. 
There are several apecies of wild oxen ; one in the 
Birniese empire, and on the mountains of nurtb- 
easteni India, with spiral twisted horus. The bulfalo 
is a native of China, India, Borneo, and the Sunda 
Islands ; it is a large animal, ibnniduble in a wild 
irate, but domesticated througliout tlie East. It wai 
JJlUtHluced into Italy in the sixtli century, and large 
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herds now graze in the low marshy plains near the 

Various kinds of oxen have been domesticated in 
India from time immemorial : the Zebu or Indian ox, 
with a hump on the shoulders, has been venerated by 
the Brahmins for ages ; the beautiful white silky tail 
of the domesticated ox, or Yak, of Tartary, used in 
the East to drive away flies, was adopted as the 
Turkish standard ; and the common Indian ox differs 
from all others in the great speed of its course. 
Some other species of cattle have been tamed, and 
some are still wild in India, Java, and other Asiatic 
islands. The Cashmere goat, which bears the shawl- 
wool, is the most valuable of the endless varieties of 
goats and sheep of Asia ; it is kept in large herds in 
the great valleys on the northern and southern de- 
clivities of the Himalaya, and in the upper regions 
of Bhotan, where the cold climate is congenial to it. 

The Bactrian camel, with two himips, is strong, 
rough, and hairy, and is said to be found in a wild state 
in the desert of Shamo : it is the camel of central 
Asia, north of the Himalaya and Taurus, also of the 
Crimea and the countries round the Caucasus. The 
more common or Arabian camel with one hump is a 
native of Asia, though only known now in a domes- 
ticated state : it has been introduced into Africa, Italy, 
the Canary Islands, and even into the elevated r^ons 
of the Peru-Bolivian Andes. The best come from the 
province of Nejed in Arabia, which, on that account, 
is called the "mother of Camels." The camel of 
Oman is remarkable for beauty and swiftness. 
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Ten Bpecies of antelopes and twenty of deer are 
peculiar to Asia : two species of antelopes have al- 
ready been mentioned as peculiar to the table-lands, 
the others are distributed in the Asiatic archipelago. 
The genuine musk-deer (Moschus moschiferus) in- 
habits tlie mountainous countries of central and 
south-eastern Asia, between China and Tarlary, the 
regions round lake Baikal, the Alta'i mountains, 
Nepaul, Ehotan, Tibet, and the adjacent countries 
of China and Tonquin. 

Asia possesses about ten Dative speciea of Pachyder- 
mata, including the elephant, horse, ass, which have 
been domesticated from the time of the earliest histo- 
rical records. The horse is supposed to have existed 
wild in the plains of central Asia, as the dromedary 
in Arabia ; though now they are only known as 
domestic animals. The Arabian and Persian horses 
possess acknowledged excellence and beauty, and 
from these our best European horses are descended ; 
■the African horse, which was introduced into Spain 
by the Moors, is probably of the same race. 

The elephant has long been a domestic animal ill 
Asia, though it still roams wild in formidable herds 
through the forests and jungles at the foot of the 
Himalaya, in other parts of India, the Indo-Chinese 
peninsula, and the islands of Sumatra and Ceylon ; 
the hunting elephant is esteemed the most noble. A 
one horned rhinoceros is a native of continental 
Asia. 

There are several genera of Asiatic carnivorous 
animals, of which the royal tiger is the handsomest 
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and the most formidable ; its favourite liabitation is 
in the juiiglen of Hindostan, though it wandera ne&tlj 
to the limit of perpetual snow in the Himalaya, to 
tlie Persian and Armenian moiintaintt, to Siberia and 
China. Leopards and panthers are common, and 
there is a maneless variety of the lion in Guzeiat; 
the Cheetah, used iu hunting, is the only one of the 
panthers capable of being lamed. The hyeena 
Jbund everywhere, eseeptiug the Birman empire, 
which there are neitlier wolves, hyeenos, foxes, nor 
jackala. There are four species of bears in India,; 
that of Nepaul has valuable fur: the wild boar, bog, 
and dogs of endless variety, abound. 

The edentata have only two represenlatives in 
India, which differ from all others except the AiHcan, 
in being covered with imbricated scales. Of these 
the short-failed pangolin, or scaly anteafer, is found 
throughout the Deccan, Bengal, Nepaul, the southern 
provinces of China, and Formosa. 

The Indian Archipelago and the ludo-Chiaeae 
peninsula form a zoological province of a very pecu- 
liar nature, being allied to the faunas of Lidia, Aus- 
tralia, and South America, yet having annuals eicclu- 
aivcly its own. The royal tiger is in great abundance 
in the peninsula of Malacca, and also the black 
variety of the panther, leopard, wild cats, multitudea 
of elephants, the rhinoceros of all three species, Uw 
Malayan tapir, many deer, the Babiroussa hog, aaA 
another species of that genus. Some groups of the 
islands have several animals in common, eitlier iden- 
tical or with slight variations, that are altogether 
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wanting; in other islands, which, in their turo, liavaia 
creatures of their own. Mauy species are coimnonfl 
to the Archipelago and the neighbouring- parts of the % 
continent, or even to Cliina, Beugal, Hindostan, aod 
Ceylon. Flying quadrupeds are a distinguishing' 
feature of this archipelago, though some do not ab- 
solutely fly, but, by an exleusion of the skin of their 
sides to tiieir legs, which serves as a parachute, are 
enabled to take long leaps and to support themselves 
in the air. Nocturnal flying E([uirrels, of several 
species, are common to the Malayan peninsula and the 
Sunda islands, especially Java ; and three species of fly- 
ing Lemurs inhabit Sunda, Malacca, and the Felew 
Islands. Besides these, there are the (rugivoroua tiats, 
which really fly, differing from bats in other countries 
by living exclusively upon vegetable food. The edible 
Boussetf:e,orKalDng,oneofthe]argeet known, appears 
ill flocks of hundreds, and even thousands, in Java, 
Sumatra, and Banda : the pteropus funereus, another 
(^ these large bats, assembles in as great numbers. 

A hundred and eighty species of the ape and 
monkey tribe are entirely Asiatic : monkeys are 
found only on the coast of India, Cochin-Clnna, and 
(he Sunda Islands: the long-armed apes or Gibbons 
belong to the Sunda Islands and the Malayan penin- 
sula. The Simayang, a very large ape of Sumatra 
and Beucoolen, moves about in large iroops, following 
a leailer, and makes a howling noise at tiunrise and sun- 
set that is heard miles otf. Sumatra and Borneo are 
the peculiar abode of the Orang-outang, a name which 
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the Malay language signifies the " man of ivoods ;' 
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except perhaps the Chimpanzee of Africa, it approaches 
nearest to man. It has never spread over the islands 
it inhabits, though there seems to be nothing to pre- 
vent it, but it finds all that is necessary within a 
limited district. The orang-outang and the long- 
armed apes have extraordinary muscular strength, 
and swing from tree to tree by their arms. 

The Malays have given the name of orang, or man, 
to the whole tribe, on account of their intelligence as 
well as their form. 

A two-horned rhinoceros is peculiar to Java, of 
a different species from the African, also the Felis 
macrocelis, and a very large bear ; there are only two 
species of squirrels in Java, which is remarkable, as 
the Sunda Islands are rich in them. The Eoyal 
tiger of India and the elephant are found only in 
Sumatra, and the Babiroussa lives in Borneo ; but 
these two islands have many quadrupeds in common, 
as a leopard, the one-horned rhinoceros, the black 
antelope, some graceful miniature creatures of the 
deer kind, the Tapir, also found in Malacca, besides 
a wild boar, an inhabitant of all the marshy forests 
from Borneo to New Guinea. In the larger islands 
deer abound, some as large as the elk, probably the 
Hippelaphus of Aristotle. 

The Anoa, a ruminating animal about the size of a 
sheep, a species of antelope, shy and savage? goes in 
herds in the mountains of Celebes where tnsi^y forms 
of animals strangei-s to the Sunda Island^ ^^8^ ^^ 
appear, as some sorts of phalangers or w^^^^ ^^^" 
rupeds. These new forms beco ' e i^^^^^^^*^ 
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in the Moluccas, which are inhabited by flying pha- 
langers and other pouched animals, with hairless 
Bcaly tails. The plialaiigers are nocturnal, and live 
on trees. Id New Guinea there are Kangaroos, the 
spotteti phalanger, the Mew Guinea hog, and the 
Fapua dog, saiil to be the origin of al! the native 
dogs in Australia and Oceanica, wild or tame. 

The fauna of the Philippine Islands is analogoua 
to that in the Sunda lalands. They liave several 
quadrupeds in common with India and Ceyloa, but 
there are others which proiiably are not found in 
these localities. 

AFRICAN QUADRUPEDS. 

. Tiie opposite extreiiies of aridity aiid moisture in 
the African continent have had great influence in 
the nature and distribution of its animals; and since 
by iar the greater part consists of plains utterly 
barren or covered by temporary verdure, and watered 
by inconstant streams that flow only a few montiis 
in the year, fleet animals, fitted to live on arid plains, 
are &r more abundant than those that require rich 
vegetation and much water. The latter are chiefly 
confliied to the intertropical coasts, a)id especially to 
the large jungles and deep forests at tlie northern 
declivity of the table-laud, where several genera and 
many species esist that are not found elsewhere. 
Africa lias a tauna in many respects different from 
tliat of every other part of the globe ; for although 
about 100 of its quadrupeds are common to other 
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countries, there are 250 species of its own. Several of 
these animals, especially the larger kinds, are distri- 
buted over the whole table-land from the Cape of 
Good Hope to the highlands of Abyssinia and Sene- 
gambia without the smallest variety, and many are 
slightly modified in colour and size. Ruminating 
animals are very numerous, though few have been 
domesticated : of these the ox of Abyssinia and Bor- 
nou is remarkable from the extraordinary size of its 
horns, which are sometimes 2 feet in circumference 
at the root ; and the Galla ox of Abyssinia has horns 
4 feet long. There are many African varieties of 
Buffalo ; that at the Cape of Good Hope is a large, 
fierce animal, wandering in herds in every part of 
the country, even to Abyssinia : the flesh of the whole 
race is tainted with the odour of musk. The African 
sheep and goats, of which there are many varieties, 
differ from those of other countries ; the wool of 
all is coarse, except that of the Merino sheep, said 
to have been introduced into Spain by the Moors 
from Morocco. 

No country has produced a ruminating animal 
similar to the Giraffe, or Camelopard, which ranches 
widely over south Africa from the northern banks of 
the Gareep, or Orange river, to the Great Desert; 
it is also found in Dongola and in Abyssinia. It is a 
gentle, timid animal, and has been seen in troops of 
100. Tiie earliest record we have of it is on the 
sculptured monuments of the ancient Egyptians, and 
it is well known that it was brought to Rome to g^^ 
the triumph of a victorious emperor. 
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Africa, may truly be said to be tlie laiiil of the 
gienus Antelope, which is found in every part of it, 
where it represents tlie deer of Europe, Asia, and 
America. Different species have their peculiar 
localities, while otiiera are widely dispersed, some- 
times with and sometimes without any sensible 
variety of size or colour. The p'eater number are 
inhabitants of the plains, while a few penetrate into 
the forests. Sixty species have been described, of 
which at least 26 are found north of the Colony of the 
Cape of Good Hope and in the adjacent countries. 
They are of every size, from the pigmy aiitelope, not 
larger than a hare, to the Caama, which is as lar^ as 
an ox. Timidity is the universal character of the race. 
Most species are gregarious ; and tlie number in a 
herd is far too great even to g;uess at. Like all 
animals that feed in groups, they have sentinels; 
and they are tlie eaay prey of so many carnivorous 
animals, that their safety requires tlie precaution. 
At the head of their enemies is the lion, who lurks 
among the tall reeds at the fountain, to seize them 
when they come to drink. They are graceful in their 
motions, especially the Spring-Buck, which goesiu a 
compact trotip ; and in flieir march there ia cimslantly 
one which gathers its slender limbs together, and 
bounds into the air,' 



' The reader irill fiud an interfsting enumeration of the 
South African unlelopfS in Bn wticle in the 17ath ISamberof 
(he 'Quarterly Review," evidently from lln? pen of a Jibtin- 
guiihed niiiuralisi, on Mr. Gordon Cuiumiug'a ■ HunWr'a Lift 
in Soath Africa.' 
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Africa has only two species of deer, both belong- 
ing to the Atlas : one is the common fiJlow deer of 
Europe. 

The 38 species of rodentia, or gnawing quadrupeds, 
of this continent, live on the plains, and many of them 
are leaping animals, as the Jerboa capensis. Squir- 
rels are comparatively rare. 

There are some species of the horse peculiar to 
south Africa ; of these the gaily-striped Zebra and 
the more sober-coloured Quagga wander in troops 
over the plains, often in company with ostriches. 
An alliance between creatures differing in nature 
and habits is not easily accounted for. The two- 
horned rhinoceros of Africa is different from that of 
Asia ; there are certainly three, and probably five, 
species of these huge animals peculiar to the table- 
land. Dr. Smith saw 150 in one day near the 24th 
parallel of South latitude. The Hippopotamus is ex- 
clusively African : multitudes inhabit the lakes and 
rivers in the tropical and southern parts of the con- 
tinent ; those that inhabit the Nile and Senegal appear 
to belong to different species. An Elephant differ- 
ing in species from that of Asia is so numerous, 
that 200 have been seen in a herd near lake Tchad. 
They are not domesticated in Africa, and are hunted 
by the natives for their tusks. The Phacochoere, or 
Ethiopian hog, and a species of Hyrax, are among 
the Pachydermata of this country. The monkey 
tribe is found in all the hot parts of Africa : pecu- 
liar genera are allotted to particular districts. Ex- 
cept a few in Asia, the family of Guenons is found in 
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no part of the world but about tlie Cape of Good 
Hope, and on or near the cottsta of Loando and 
Guinea, w!iere tliey swarm. 

The species are numerous, and vary much in size 
and colours; the Cynocephalus, or dog--headed Ba- 
boon, with afacelike that of adog', is large, ferocious, 
and dangerous. A species of these Baboons inhabits 
Guinea, olhera the southern parts of the table-land, 
and one is met with everywhere from Sennaar to 
Caffraria. A remarliable long-haired species, tlie 
Hainadryas, is found in the mountains of Abysstnin, 
8000 feet above the sea ; the Mandrills, wJiich belong 
to the same genus, come iroin the coasts of Guinea. 
The niagot, or Barbary ape, is in Nortli Africa. 
The African long-haired lailleas apes, forming the 
genua Colobus, are met wilh in the tropical districts 
on the west coast ; the C. Polycomos, or king of the 
monkeys, so called by the natives from its beautiful 
fur and singular head of bushy hair, is met with in the 
forests about Sierra Leone; another of these is pecu- 
liar in the low lands of Gojam, Kulla, and Damot. 
The Chimpanzee, which bo nearly approaches the 
human form, inhabits the forests of Soulh-Westem 
Africa from Cape THegro to the Gambia. Living 
in troops, like most apes and monkeys, which are 
eminently gregarious, it is very intelligent and easily 
tamed. A new species of the African Chimpanzee, 
equalling in size the Orang-ontang, has been recently 
described by Professor Owen : it is probably the 
largest of the qiiadrumana, and by all accounts the 
most dangerous and ferocious. 

TOU IL 1 1^ 
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Baron Humboldt observes that all apes resembling 
man have an expression of sadness ; that their gaiety 
diminishes as their intelligence increases. 

Africa possesses the cat tribe in great variety and 
beauty ; lions, leopards, and panthers are numerous 
throughout the continent ; servals and viverrine cats 
inhabit the torrid districts ; and the lion of the Atlas 
has ever been considered the most formidable of car- 
nivorous animals. In no country are foxes so abun- 
dant. Various species inhabit Nubia, Abyssinia, and 
the Cape of Good Hope. A long-eared fox, the 
Fennec, of Bruce, found from the Cape of Good 
Hope to Kordofan, is peculiar to Africa. There 
are also various species of dogs, the hyaena, and the 
jackal. The hyaenas hunt in packs, attack the lion 
and panther, and end by destroying them. 

Two species of Edentata are African — the long- 
tailed Manis, and the Aard-vark, or earth-hog : the 
first is covered with scales, the latter with coarse long 
hair ; they burrow in the ground and feed on ants. 
Great flocks of a large migratory vampire-bat fre- 
quent the Slave-coast. Altogether there are 26 
species of African bats. 

Multitudes of antelopes of various species, lions, 
leopards, panthers, hyaenas, jackals, and some other 
carnivora, live in the oases of the great northern 
deserts; jerboas, and endless species of leaping 
gnawers, rats, and mice burrow in the ground. The 
dryness of the climate and soil keeps the coats of the 
animals clean and glossy ; and it has been observed 
that tawny and grey tints are the prevailing colours 
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in the famm of the North African cleaerta, not only 
in the birds and beasts, but in reptiles and iasecU. 
In consequence of the continuous (ieaert extending 
from North Africa through Arabia to Persia and 
India, many analogous species of animals exist iu 
those countries : in some instances they are the same, 
or varieties of the same species, as the asa, the dzig- 
getiai, antelopes, leopards, panther, jackals, and 

The &uiia on the eastern side of the great island 
of Madagascar is in some degree anali^ous to that 
of India ; on the western eide it resembles that of 
Africa, though, as far as it is known, it seems to be 
a distinct centre of animal life. It has uo ruminating 
animals ; and the monkey tribe is represented by 
the Lemures, the Galagos, and Indris, whicii are 
characteristic of this insular fauna. A frugivorous 
bat, the size of a common fowl, forms an article of 
food; and an anomalous animal, the Cheiromys, or 
Aye-Aje, intermediate between the Quadruinana 
and the Rodents, has only been found in this island. 
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!^o species of animal lias been yet extirpated in 
America, which is (he richest zoological province, 
possessing 537 species of mammalia, of which 480 
are its own ; yet no country lias contributed so little 
to the stock of domestic animals, "With the e;(ception 
of the Llama and Alpaca, and the Turkey, and per- 
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haps some sheep anfl dogs, America has furnished n 
animal or bird serviceable to man, while it lias n 
ceived from Europe all its domestic animals and it 
civilized inliabiiants. 

Arctic America possesses most of the valuable fur- 
bearing animals that are found in SibeTia ; and they 
were very plentiful till the unsparing destruction of 
them has driven those yet reraaiuing to the bigh lati- 
tudes, wliere the hunters that follow thein are exposed 
to great hardships. Neariy 2.000,000 of skins were 
brought to England in the year 1835, most of which 
were taken in the forest regions; the barren grounds 
are Inhabited by the Arctic fox, the polar hare, by 
the brown and the white bear, a formidable animal 
which often lives ou the ice itself. The Reindeer lives 
on the lichetis and mosses of these barren grounds, 
and wanders to the shores of the Polar Ocean ; 
southern limit in Europe is the Baltic Sea. in America 
it is the latitude of Quebec. Some of the fhr-bearinj 
quadrupeds of these deserts never pass the 65thd^ree 
of N. lat. ; the greater number live in the northern 
forests, as tlie bluck bear, racoon, badger, the ermine, 
and four or five others members of the weasel tribe, 
the red fox, the polar and brown lynxes, the beaver, 
the musquash or musk-rat, of which half a million 
are killed annually, and the moose -deer, whose 
northern range ends where the aspen and willom 
cease to grow. The grizzly bear, the largest and 
most ferocious of its kind, inhabits the range of the 
Bocky Mountains to Mexico, as well as the western 
savannahs. The prairie-wolf, the grey fox, ths 
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Virginian liare, live in the prairies ; the Wapiti, a. 
large slag, inhabits those on both sides of the Rocky 
Mountains; and the Fro'ngbuck, aii antelope fleeter 
than the horse, roams throughout the western part of 
the continent, and migrates in winter to California and 
Mexico. The musk-ox and shaggy bison are peculiar 
to North America. The musk-ox travels to Parry's 
Islands in the Arctic r^ons, yet it never has been 
seen in Greenland or on the north-western side of the 
continent. The shaggy bison goes as far soutli as the 
Arkansas, and roams, in herds of thousands, over the 
prairies of the Mississippi and on both sides of the 
Bocky Mountains. It seldom wanders farther north 
than the 60t)i parallel, the southern limit of the 
musk-ox. A Marmot known by the name of the 
Prairie Dog is universal in the great plains from 
which it derives its name. 

There are at least eight varieties of American dogs, 
several of which are natives of the &r north. The 
Lagopus, or Isatis, native in Spitzbei^en and Green- 
land, is found in all the Arctic regions of America 
and A.'ia, ancj in some of the Kurile Islands. Dogs 
are employed to draw sledges in Newfoundland and 
Canada ; and the Esquimaux travel drawn by d(^ 
as well as by reindeer. The dogs are strong and 
docile. The Ksquimaux dogs were mute till they 
learned to bark from dogs in our discovery ships. 

There are 13 species of the ruminating genus in 
North America, including the Bison, the Musk-ox of 
tlie Arctic .regions, the big-horned sheep, and the 
guat of the Rocky Mountains. The horse, now 
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roatning wild in iiiDumerable herds over the 
of South America, wus unkDown there till the 
Spanish contjuest. The quadrupeds of the temperate 
zone are distributed In distinct groups : those of the 
state of New York, consisting of about 40 species, 
are different from those of the Arctic regions, and 
abo from those of South Carolina anO Georgia; 
while in Texas another assemblage of species pre- 
vails. The Racoon, the Coatimondi, and the Kin- 
k^ou are all natives of the southern Slates. 

There are 1 18 species of rodentia, or gnawing ani- 
mals, ill North America ; rats, mice, squirrels, beavere, 
&c., many of which, especially in rhe north, appear 
to be ideiilical with those in the high latitudes of 
Europe and Asia. The genera of very dillerent lati- 
tudes are often representatives, but never identical. 
Squirrels abound in North America ; the grey 
squirrel is found in thousands. 

There are 21 species of the genus Opossum in 
this continent. Of these the Virginian opo«simi 
inhabits the whole extent of America between the 
great Canadian lakes and Paraguay, and also the 
West India islands, where it is called the Manicou; 
and two other animals of that tribe live in Mexico. 
There is a Porcupine in the United States and 
Canadian forests wiiich climbs trees. The bats are 
different from those in Europe, and, excejjiiug two, 
are very local. In California there are Ounces, 
Polecats, Bears, and a species of Deer of remarkable 
size and tspeed. 

The high laud of Mewco forms a very decided 



:\S quADKUPEDS. 



359 1 



line of division betweeu the fauua of Korth and that I 
of youth America ; yet some Korth American J 
animals are seen bejonil it, particularly two of | 
the bears and an otter, which inhabits the cc 
nent from the It.y Ocean to beyond Brazil. On the | 
other baud, the Puma, Jaguar, Opossum, Kinkajou, ] 
and Peccari have crossed the barrier from South | 
America to California and the United States. 

In the varied and extensive regions of South ] 
America there are several centres of a peculiar I 
&UDa according as the country in mountainous or 
level, covered with forest or grass, fertile or desert, 
but the mammalia are inferior in size io those of the 
Old World. The largest and most poM erfiil animals I 
of this class are confined to the Old contioent. 
South American quadrupeds are on a smaller scale, 1 
more feeble and more gentle ; many of them, aa 
toothless group including the Sloths, are of atiomaloiu J 
and less perfect structure than the rest of the quad- 
ruped creation ; but the fauna of South America is so ] 
local and so peuuliur, that the species of live of the I 
terrestrial orders, which are indigenous iJiere, . 
found nowhere else. 

The monkey tribe exist in myriads in the forests t»f ^ 
tropical America and Brazil, but they are not sec 
the north of the Isthmus of Darien, nor farther 8< 
than the Rio de la Plata. They difl'er widely from 
those in the Old World, bearing less resemblance to 
the human race ; but they are more gentle and lively, 
and, notwithstanding their agility, are often victims | 
to birds and beasts of prey. 
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There are two great American families of mon- 
keys — the Sapajous with preheoaile tails, by which 
they suspend themselves, and swing from bough to 
bough. Some of these inhabitants of the woods 
are very noisy, esipeoially the Aragualo, a large ape 
whose bawling is heard a mile off. The Howlers 
are generally very large, and have a wider range 
than any of the genus; one species, the mycetus 
TufimaDus, OT Beelzebub, ascends the Andes to the 
height of 11,000 feet. The Cebus, or weepers, 
which are frequently brought to £urope, belong 
also to this family ; the genus has a greater number 
of species than any otlier in the New World, but a. 
very narrow location; they are most abundant in 
Guiana. 

The Saquis, orllnsliy-tailed monkeys, form the other 
division of the American monkeys. The fox-monkey 
sleeps during the day ; it frequents the deepest forests 
from the Orinoco to Paraguay. Squirrel-monkeys 
inhabit the banks of the Orinoco, and the nocturnal 
monkeys, with very large eyes, live iii Guiana and 
Brazil. The Mannosets are pretty little animals, 
easily tameii, especially the Midas leonina, not more 
than 7 or 8 incites long. Some American monkeys 
Itave nu thumb on the forefoot, as the Ateles or 
Spider monkeys ; others have a versatile thumb on 
both their hands and feet ; whilst a third kind have 
no opposable thumb on any of their feet. 

The forests are also inhabited by Opossums, a genus 
of the marsupial tribe, or animals with pouches, in 
which they cairj' their young ; they are somewhat 



analogous to those which form the distinguishing 
feature of the Australian fauna, but of entirely distinct 
forms and species. Some of these animals are no 
larger than a rat, and they mostly live on trees. One 
is aquatic, the Chironecles, resembling a small otter, 
and appears to be only fomid in the river Yapock in 
French Guiana. A species in Surinam carries its 
young upon its back. All the opossums and the 
Chironectes of this country have thumbs on their 
hind feet, opposable to the toes, so that they can 
grasp ; they are, moreover, distinguished from the 
Australian ^niily by a long prehensile tail, and by 
greater agility. The numerous trihe of Sapajou 
monkeys, the Ant-eaters, the Kinkajou, and a species 
of porcupine, liave also grasping tails, a peculiarity 
of many South American animals. 

f^ve genera and 20 species of the Edentata are 
characteristic of this continent, and conHned to 
South America: they are the two species of sloths, 
the Ai and the Uuau ; several Arniadilloes, the 
Chlamyphorus, and two Ant-eaters. The animals of 
these genera have very different habits ; the sloths, as 
their name implies, are the most inactive of animals : 
they inhabit the forests from tlie southern limit of 
Mexico to Rio de Janeiro, and lo the height of 3000 
feet on the Andes, in the region of Palms and Scita- 
mineee. Of these the common sloth or Ai ranges 
from Mexico to Brazil ; wliile the Uiiau, the larger 
of the two, is confined to Guiana and Brazil, The 
Armadillo, in its coat of mail, is in perpetual motion, 
and can outrun a man in speed. They live on all 
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the plains of South America, as j&r south as Para- 
guay and the Pampas of Buenos Ayres. The one- 
banded armadillo rolls itself up like a ball; the 
nine-banded species is eaten by the natives ; the giant 
armadillo, 3 feet long, inhabits the forests only. 
Most species of these animals are nocturnal, and 
burrow in the earth in the Pampas. The Chlamy- 
phorus is also a burrowing animal, peculiar to the 
province of Mendoza on the eastern slope of the 
Chilian Andes; they have the faculty of sitting 
upright. The great or maned Ant-eater, larger than 
a Newfoundland dog, with shorter legs, defends itself 
against the jaguar with its powerful claws ; it inhabits 
the swampy savannahs and damp forests from Colum- 
bia to Paraguay, and from the Atlantic to the foot of 
the Andes ; its flesh, like that of some other Ame- 
rican animals, has a flavour of musk. The little Ant- 
eater has a prehensile tail, and lives on trees in the 
tropical forests, feeding on the larvae of bees, wasps, 
honey, and ants; another of similar habits lives in 
Brazil and Guiana. The cat tribe in South America 
is beautiful and powerful : the Puma, called the Lion 
of America, is found both in the mountains and the 
plains, in great numbers ; so different are its habits 
in. different places, that in Chile it is timid and flies 
from a dog; in Peru it b bold, though it rarely 
attacks a man. The Jaguar, which inhabits the 
lower forests, is very abundant, and so ferocious that 
it has been known to spring upon Indians in a canoe ; 
himting as it sometimes does in troops, it has been 
known to destroy the inhabitants of entire Indian 
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villages ; it is one of the few Soutli Ampriean ani- 
mals that cross the Isthmus of Panama, being found 
in Califurnia, in the State of Mississippi, and has 
been seen as far north as Canada ; furnishing a re- 
markable analogy, in its extensive wanderiugs, with 
the Koyal Tiger of the Old World, which, as we have 
already seen, is often found amidst the Siberian moun- 
tains and steppes. 

The Vampire is a very large bat, much dreaded by 
the natives, becaut« It enters their huts at night ; 
and, tliOu;ih it seldom attacks human beings, it 
wounds calves and small sninials, which sometimes 
die from the loss of blood. The other South Ame- 

The only ruminating animaJs except the deer that 
existed in Soutli America prior to the Conquest were 
the four species of the genus Auchenia — the Llama, 
the Alpaca, the Vieuiia, and the Guanaco : the first 
three are exclusively confined to the colder and 
more elevated regions of the Peruvian Andes ; the 
last has a wider get^aphieal range, extending to 
the plains of Patagonia, and even to tlie southern- 
most extremity of the condnent. The Llama in- 
Iiabits tlje tugh valleys of the Peru- Bolivian Ajides, 
Ats favourite re<;iou being iu the valley of the 
lake uf Titicaca : it was the only beast of burthen 
2=>osBessed by the aborigines ; hence we find it 
--«.>vlierever tiie Incas carried their conquests and 
::^ivilization, from tlie equator to far beyond the 
:«i>uthern tropic. It is still extensively employed 
r^y tlie Indian as a beaat of burthen, aod ita wool, 
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though coarse, is used by the natives. Like all 
domestic auinials, it varies in colour : its flesh ia 
black, disagreeable, and ill Casled. 

The Alpaca, or Paco, a gentle and handsome ani- 
mal, although more closely allied to the llama than 
any of its congeners, appears to be a distinct species : 
it lives in still more elevated places than the 
llama, its favourite haunts being on the streams 
descending irom the snowy peaks : it ia only found 
in a domestii; state ; it is reared for its wool, which 
h extremely fine, sjlky, and long, and which now 
bears a high price, from its introduction into MHne 
of our finest woollen tissues. The Vicuna is only 
found in the wild state in the plains on the Andes, 
as high as 15,000 feet: the wool is much prized for 
its fineneiis. The anifnal has a shrill whistle ; it 
is easily tamed. The Guanaco, by some uaturaJbts 
considered erroneously as the parent stuck of the 
llama and alpaca, is also only found in the wild 
state : it extends to 12 > S. lat., is very abundant and 
in large flocks on the Bolivian and Cliilian Andes, 
anil has been seen as far south as the Straits of 
Magellan. All these animals feed principally on a 
species of coarse wiry grass called ichu.' 

' The Bnention of llie ecientific world in France has been 
reeenllj directed lo the advaulagss that might arise from the 
naCnralization of the Llama tribe in Enrope, and espcdallf of 
its two most useful species, th<; Llama and the Alpaca. H. I. 
GeolTroj St. Hilaire, a French zoologist of high Btandiog, igno- 
rant probably of what had been done in Great Britain on the 
same subject, where the experiment bad long sine* been tried, 
and with very inadequate success, has preseut«d lately some 
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Several species of deer are found in the tropical 
regions of South America, and a remarkable species, 

papers to the Academ; of Scieoces on tbiE subject. We can- 
not imagine, even if tbe natnnilizalion of the Llama on a 
large scale vai: possible, irhat advantage could arise from it 
to our Bgriculturisls. The wool of the Llama is coarsei and 
so iofinitelj inferior to the commonest qualities of sheep's 
wool, that in its natise conntrj it is seldom used for any other 
purpose than the manufacture of ropes, of a rough carpeting 
and packing^cloth, and for tbe coarsest apparel of the poor 
Indian. As to its use as a beast of burden, whilst tbe Llama 
eau as much as the Ass, it does not carry more than a moietf 
what be can, and cannot travel one half of the same daily 
distance; bi^sidee, the female Llama is useless in this respect. 
The flesh of the Llama, a* above stated, is greatly inferior to 
that of any of onr domestic animals, even of the Italian bufialo. 
As to the Alpaca, it is very doubtful if, living as it does 
in an extremely dry. elevated, and clear atmosphere, it woald 
ever become accustomed to the damp and variable climate 
of our northero latitndi>s, or to that of the gi'eat European 
chains of mountains, the Alps and the Pyrenees, and if it did, 
that its wool would not lie greatly deleriorated. Tbe Vienna 
U purely a wild species, and has hitherto resisted all the 
efforts of the aborigines, the most palieiit and docile of tbe 
human race, to render it prolific, when domesticated In its 

It appears, therefore, that the domestication of the sercral 
species of Auchenia in Europe would be a costly and use- 
less experiment, on the large scale on which it is proposed 
to try it ; this will appear evident when it is known that in 
tbe Pem-BoliviaD Andes the llama and alpaca are daily dis- 
appearing III make room for tbe more useful and proGlable 
breed of the common European sheep, whilst, as a bcmt of 
burden, the ass is everywhere supplanting it ; indeed the ex- 
periments recently made on a large scale and at considerable 
expense by the French Govenimenl have proved a complebi 

Connected with this fabject, a very singular Ikot, and, if 
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with fragile hair like that of the roebuck, llie cemis 
(Andhim), a» high na 1 1,000 feet in the Amies. 

The Rodentia, or gnawers, of South America are 
very numerous ; tliere are 92 in liraiil aloue : there 
are only 8 species of squirrels and 64 species of rats 
and mice, some of which are very peculiar. 

The Agoutia represent our harea in the plains of 
Patagonia, in Paraguay, &c., and extend as &t as 
Guiana, Tiie tribe of the Cavias, or guinea-pigs, 
are found in Brazil, and some species in the great 
table-Ianrfs of the Peru-Bolivian Andes ; the B^ihy- 

well Established, aTery carious one, hits been ttnnonnced hy 
M. Geoffniy St. Hilaire, on the authoritj of our coimtrjmaii, 
Dr. Waddell, reeeallj returned from South America — that a 
croea-breed between tbt Alpaca and the Vicuna had ben 
flbtfliDed at MacDsani, s villngi? in the Andes eouth of Cubm, 
in Peru; and thai the ninles from ihia croBs-bretd were capable 
of reproducing tliisnevly created species unaltered, the wool 
of which is represented to be of a very Talnable quality. Now, 
if there exists in zoological science a &ct clearly established, il 
is this t that within hUtorical periods no new Rpecies of veiia- 
brat« animal has been created— the great zoological law of 
the immatability of epecies. The remains of the several wild 
animals which have been buried for more than 30 oentariea 
in tbe catacombs of Egypt, and in the ruins of Nineveh, ftre 
perfectly identical with (hose now existing in the must ininuh! 
details of tbeir anatomical structure. We base examined, in 
the case referred to, the evidence adduced by Dr. Weddell 
and adoptiid by M. Geoffrey St. Hilaire iu support of this 
doirlrine, a iavoorite one of his, and we do not consider it 
sniHcifnt to shalie the conclnslon arrived at by all the great 
zooIogislB of past times, and by the Cuviers, Ibe Humboldts, 
and the Owens of our own period, m In the impossibiiilj of 
the productiDu of a new species of animals by doi 
or the creation of new species in the animal 
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mys, or prickly rat, is iin iuhubitant of the banks of 
the Rio de la Plata and Paraguay ; the Vizcacha of 
the Pampas, a burrowing animal, inhabits the great 
plaiD of Buenos Ayres ; an animal bearing' the same 
name, but of a very different species, is frequent in 
tlie rocky districts of the Andes, as high as 15,000 
feet above the ^ea ; and the beautifiil Chinchilla, 
nearly alliefl to the latter, whose fur is so highly 
esteemed, inhabits the same regions, at the same great 
elevations, in the Andes of South Peru, Bolivia, and 
Chile : the best fur of the chinchilla is collected in 
the Bolivian province of Potosi, and in the Chilian 
province of Coptapo, The largest of all therodentia, 
the Cabi^ (Myopotamus), inhabits (he banki of the 
great rivers of tropical America where its habits 
resemble, according to some travellers, those of the 
Lippopotamus. The Paea, the next in size, is less 
aquatic in its habits, and lives in the dense foresia of 
Brazil and Paraguay. 

It is very remarkable that, in a country which has 
the most luxuriant vegetation, there should not be one 
native species of liollow-horned ruminants, as the ox, 
sheep, goat, or antelope ; and it is still more extra- 
ordinary that the existing animals of South America, 
which are so nearly allied to tlie extinct itihabitantii 
of the same soil, should be so inferior in size not 
only to them, but even to the living quadrupeds of 
South Africa, which is comparatively a desert as 
regards its vegetation. The quantity of vegetation 
in Britain at any one time exceeds the quaiifity on 
an equal area in the interior of Africa very con- 
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siderably ; yet Mr. Darwin Ims computed that the 
weight of 10 of the largest South African quadrupeds 
is 24 tiraea ^eater than that of the same numlwr 
of quadrupeiia of South America ; for in South 
America there is no aDimal the size of a cow, bo that 
there is no relation between the bulk of the species 
and the vegetation of the countries they inhabit. 

The largest animals indigenous in the West Indian 
islands are the Agouti, the Racoon, the Houtia.*, a 
native of the forests of Cuba ; the Didelphous car- 
nivora and the Kinkajou are common to them and 
to the continent : the Kinkajou is a solitary instance 
of a carnivorous animal with a prehensUe tail. 



AUSTRALIAN QUADRUPEDS. 

Australia is not farther separated from the rest of 
tlie world by geographical position than by its pro- 
ductions. Its animals are creatures apart, of an 
entirely unusual type; few in species, and still fewer 
individually, if the vast extent of country be taken 
into consideration ; and there has not been one large 
animal discovered. Tliere are only 53 species of 
land quadrupeds in Australia, and there is not a 
single esample of the nmiinating or ])achyderma- 
tous animals, so useful to man, among them. There 
are no native horaas, oxen, or sheep ; yet all these 
thrive and multiply on the grassy steppes of the 
country, which seem to be so well suited to them. 
There are none of the monkey tribe ; indeed, thg" 
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coulii not exist in n country where there is scarcely 
any iruit. 

Of the species of indigenous quadrupeds, 40 I 
are found nowhere else, and by far the greater 
number are marsupial, or pouched aotRials, distin- 
guished from all others by their young being; as it 
were prematurely bom and nourished ia the pouch 
till they are able to fare for themselves.' Though 
all the members of this numerous fiimily ag^ee in 
this circumstance, ihey are dissimilar in appearance, 
internal structure, in their teeth and feet, conse- 
queutly in their liabits ; two genera live on vegetable 
food, one set are gnawers, and anotjier toothless. 
The Kangaroo and the Kangaroo-Tat walk on their 
hind legs, and go by ^bounds, springing from their 
Ationg tail ; the kangaroo-rat liolds its food in its 
paws lilie the squirrel ; the phalangers live on trees, 
and suing by their bushy titU — some burrow in the 
sand ; tlie flying opossum, or Petaiims, peculiarly an 
Australian animal, lives at the foot of the Blue 
Mountains, on the leaves of the Gum-tree: by ex- 
panding the sltin of its sides as a parachute, it sup- 
ports itself in the air in its leaps from bougli to 
bough. Several of the genera are notturnal, a 
characteristic of many Auatrulian animals. 

' Thrte are 5 trilits, IS genera. Bad nearly 150 species of 
living maraiipittl auimals, amoniitiug to about one-twelfth of 
uU tbe mammalia. The Opossum and ChironecttB are Ame- 
rican; the four other ramiliee are iubabitants of Australia 
nod tbe Indian Archipelago. Of tbc loiter the DsByuridv 
and Phalangers are noclarnal : some of the Dasyuridn and 
the WomlKit burroir in the ground. 
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The pouched tribe vary in size from that of a. large 
dog' to a mouse ; the kangaroos, which are the largest, 
are easily doraeslicated, and are used for food by the 
uutives. Some go in large herds in the mountains, 
others live iu the plaiiis ; liowever, they have become 
scarce Dear the Brititih colonies, and, with all otlier 
native animals, ore likely to be soon extirpated. In 
Van Diemen's Land tliey are less persecuted ; several 
species exist tliere. The kangaroos, of which there 
are perhaps 40 species, are more widely dispersed 
than any of the marsupial animals of the Old World. 
They exist not ouly in Australia and Tasmania, but 
also in New Guinea. Some are limited within 
narrow bounds : the banded kangaroo, the hand- 
somest of his tribe, is found only in the islands of 
Shark's Bay, on the west coast of Australia. The 
Wombat b peculiar to Australia, the islands in 
Bass's Strait, and Van Diemen's Land ; to which 
the two lai^est carnivorous marsupials peculiarly 
belong, called by the natives the Tiger Ilytena, and 
the native Devil ; both are nocturnal, predatory, and 
ferocious. A wild dog living in the woods, 'whose 
habits are ferocious, is, with the tiger hyeena, tlie 
largost carnivorous animal in Australia. 

The gnawing animals are aquatic and very pecu- 
liar, but the Edentata of New Hollaiid are quite 
anomalous ; of these there are two genera, the Omi- 
thorhynchus, or duck-billed mole, and the Ecludna: 
they are the link tliat connects tlie Edentata with the 
pouched tribe, and mammalia witii oviparous aoimals. 
The Oniithorhynclius is about 14 indies long, and 
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covered with thick brown fur ; its liead is similur 
to that of a quadruped, ending' in a bill like that 
of a duck : it has short furry legs witli half-ivebbed 
feet, aud the hind feet are armed with sharp clawa. 
It inhabits burrows ou the banks of rivers, which 
have two entrances, one above, the other below the 
level of the water, which it seldom leaves, feeding 
on insects and seeds in the uud. 

The Echidna is siuiilar in its general structure to 
the omithorhyuchus, but entirely different in external 
appearance, being covered with quilla like the porcu- 
pine ; it is also a burrowing animal, sleeps during 
winter, and lives on anta in summer. 

A singular analogy exists between Australia and 
South America in this respect, that the living ani- 
mak of the two countries are stamped with the type of 
their ancient geological inhabitants, many of wljich 
are gigantic representatives of the now diminutive, 
in comparison, existing animals ; while in England 
and elsewhere the difference between the exisiing and 
extinct generations of beings is most decided. Aus- 
tralia and South America seem still to retain some of 
those conditions that were peculiar to the most 
ancient eras. Thus each tribe of the innumerable 
families that inhabit the earth, tlie air, and the waters, 
has a limited sphere. How wonderful the quantity 
of life that now is, and the myriads of beings that 
have appeared and vanished ! ' Dust has returned to 
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dust through a long succession of ages, and has been 
continually remoulded into new forms of existence — 
not an atom has been annihilated ; tlie fate of the 
vital spark that has animated it, with a vividness 
sometimes approaching to reason, is one of the deep 
mysteries of Providence. 

between one and two millions, which must surely be under 
the mark, considering the enormous quantity of animal life 
in the ocean, to the amount of which we have not even an 
approximation. If the microscopic and infusorial existence 
be taken into the account, the surface of the globe may be 
viewed as one mass of animal life — perpetually dying — ^per- 
petually renewed. A drop of stagnant water is a world 
within itself, an epitome of the earth and its successive geo- 
logical races. A variety of microscopic creatures appear, and 
die ; in a few days a new set succeeds ; these vanish and give 
place to a third set, of different kinds from the preceding ; and 
the debris of all remain at the bottom of the glass. The ex- 
tinction of these creatures takes place without any apparent 
cause, unless a greater degree of putrescence of the water be 
to them what the mighty geological catastrophes were to 
beings of higher organization — the introduction of the new is 
not more mysterious in one case than in the other. 
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CHAPTER XXXm. 

The Distribution, Condition, and future Prospects of tlie Hun 



MoBE than 800,000,000 of hurnati beings are 
scattered over the face of the earth, of all nations 
and kindreds and tongues, and in all stages of civili. 
zatioii, from a high state of moral and intellectual 
culture, to savag<s but little above the animals that 
contend with them for the dominion of the deserts 
and forests througli which they roam. This vast 
multitude is divided into nations and tribes, differing' 
in external appearance, ciiaracter, language, and 
religion. The manner in which they are distributed, 
the affinities of structure and language by which they 
are connected, and the effect that climate, food, and 
customs may have had in modifying their external 
forms, or their moral and mental powers, are subjects 
of much more difficulty than the geographical dis- 
persion of the lower classes of animals, inasmuch as 
the immortal spirit is the chief agent in all that con- 
cerns the human race. The progress of the miiversal 
mind in past ages, its present condition, and tiie 
future prospects of humanity, rouse the tieep sympa- 
thies of our nature for the high but myslerioiiB 
destiny of the myriads of beings yet to come, who, 
like ourselves, will be subject for a few brief years to 
the joys and sorrows of this transient state, and fellOw- 
Wra of eternal life hereafter. 



374 



PHYSICAL GEOGRAPHY. CHAP. SXSH!. 



Notwithstatiding the extreme diversity, physical 
and mental, in the ilifTerent races of men, anatomistB 
have found that there arc no specific ditferences — 
that the hideous Esquimaux, the refined aud intellec- 
tual Caucasian, the thick-lipped Negro, and the fair 
blue-eyed Scandinavian, are mere tarielies of the 
rame species. The human race forms five great 
varieties marked by strong distinctive charactera. 
Many nations are includeil in each ; di.slinguiehed 
from one anotlier by difierent languages, mannas, 
and mental qualities, yet bearing such a resemblaoce 
in general physiognomy and appearance aa to justiff 
a classificatiDn apparently anomalous. 

Tiie Caucasian group of nations, which tncluda 
the handsomest and most intellectual portion of man- 
kind, inhabit all Europe, except Lapland, Finland, 
and Hungary; they occupy Horth Africa, as far as 
the 20th parallel of north latitude, Arabia, Asia 
Minor, Persia, the Himalaya to the Brahmapootra, 
all India between these mountains and the ocean, and 
the United Stales of North America. TJiese nations 
are remarkable for a beautifully-shaped head, r^ulai 
features, fine liair, and symmetrical fonn. The 
Greeks, Georgians, and Circassians are models of 
perfection in form, especially the last, which is as- 
sumed as the type of this class of mankind ; of tvhicb 
it is evident that colour is not a characteristic, since 
they are of all shades, from the fair and florid, to 
the clear dark brown and almost black. This 
family of nations has always been, and slill is, the 
most civilized portion of the Ijumaa race. The iu- 
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habitants of Hindostan, the Egyptians, Arabiaos, 
Greeks, and Romans, were in ancient times what 
European nations are now. The cause of this re- 
markable development of mental power is, no doubt, 
natural disposition, for the difference in the capa- 
bilities of nations seems to be as great as that of 
individuals. The origin of spontaneous civilization 
and superiority may generally lie traced to the talent 
of some master-spirit gaining an ascendancy over 
his countrymen. Katural causes have also combined 
with mental — mildness of climate, fertility of soil ; 
rivers and inland seas, by affording facility of inter- 
course, favoured enterpritie and commerce ; and the 
double-river systems in Asia brought distant nations 
together, and softened those hostile antipathies which 
separate people, multiply languages, and reduce all 
to barbarism. Tlie genius of this &mily of nations 
lias led tliem to profit by these natural advantagen; 
whereas the American Indians are at this day wander- 
ing as barbarous liordes in one of the finest countries 
in the world. An original similarity or even identity 
of many spolten languages may be adverted to as 
facilitating communication atid mental improvement 
among the Caucasian variety in very ancient times. 

The Mongol-Tartar family forms the second group 
of nations. They occupy all Asia north of the Per- 
sian table-land and of tiie Himalaya ; the whole of 
eaj^tern Asia from the Brahmapootra to Beliring's 
Straits, together with the Arctic regions of America 
north of Labrador. Tliis family includes the Tour- 
komans, Mongol and Tartar tribes, the Chinese, 
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Indo-Chinese, Japanese, the Esquimaux, and the 
Hun^rians, now loeftted in the very heart of 
Europe. These nations are distinguished by broad 
Btulls and high cheek-bonep, small black eyes 
obliquely set, long black hair, and a yellow or sallow 
olive complexion ; some are good-looking, and manj' 
are well-made. A portion of this family is capable 
of high culture, especially the Chinese, the most 
civilized nation of eastern Asia, although they never 
have attained the excellence of the Caucasian group, 
probably from their exclusive social system, which 
has separaied them from the rest of mankind, and 
kept them stationary for ages ; the peculiarity and 
difficulty of their language have also tended to insu- 
late them. The Kalmuks, who lead a pastoral wan- 
dering life on the steppes of central Asia, and the 
Esquimaux, have wider domains than any otiier of 
this set of nations. The Kalmuks are rather a hand- 
some people, and, like all who lead a savage life, have 
acute senses of seeing and hearing. Tha inhabitants 
of Finland and Lapland are nearly allied to the 
Esquimaux, who are spread over all the high lati- 
tudes of both continents — a diminutive race, equally 
ugly in face and form. 

Malayan nations occupy the Indian Archipelago, 
New Zealand, Chatham I.sland, the Society group) 
and several others of the Polynesian islands, together 
with the Philippines and Formosa, Mindanao, Gi- 
lolo, the high lands of Borneo, Sumbawa, Timor, New 
Ireland, Kew Guinea, the coniinents of Australia 
and Tasmania. The Australians and the Papuans, 
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who inhabit some of these isJamin, are the most de- 
graded perhaps of mankind. They are very dark, 
with lank coarse black hair, flat faces, and obliquely 
Bet eyes. Endowed with great activity and ingenuity, 
they are mild and gentle, and far advanced in the arts 
of social life, in some places ; in others, ferocious and 
vindictive, daring and predatory ; and from tlielr 
maritime position and skill, they are a migratory 
race. Several branches of this class of nations had 
a very early indigenous civilization, with an original 
literature in peculiar characters of their own. 

The Ethiopian nations are widely dispersed ; ifaey 
occupy all Africa south of the Great Desert — half of 
Madagascar. The distinguishing characters of this 
group are, a black complesion, black woolly or 
frizzled hair,' thick lips, projecting jaws, high clieek- 
bonea, and lai^e prominent eyes. A great variety, 
however, exists in this jetty race : some are handsome 
both in face and figure, especially in Ethiopia ; and 
even in western Africa, where the Negro tribes live, 
there are groups in which the diatinctive characters 
are less exaggerated. This great family has not yet 
attained a high place among nations, though by no 
means incapable of cultivation ; part of Ethiopia 
appears to have made considerable progress in civili- 
zation in very ancient times. But the formidable 
deserts, so estensive in some parts of the continent, 

I Wool ia peculiar to qnadrupeds, the hair of the negro 
only reeembles iL Botli liair aad nool consist of a Cranapa- 
reiit lube or sheath coDtainiag a white or coloured pith, tiat 
the sheath of hair is Hmootb, whilst that of woul is Dotclied, 
irbicli gives it the felting propertj. 
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and the unwholesome climate in otiiera, have cut off 
intercourse with civilized nations ; and unfortunately, 
the infamous traffic in slaves, to the disgrace of 
Christianity, has made tlie nations of tropical Africa 
more barbarous tlian they were before; while, on the 
contrary, the Foolaha and other tribes who were con- 
verts to Mahommedanism 400 years ago, have now 
large commercial towns, cultivated grounds, and 
schools. 

The American race, who occtipy the whole of that 
continent fmni 62' N. lat. to the Straits of Magellan, 
are almost all of a re<ldish brown or copper colour, 
with long black hair, deep-set black eyes, aquiline 
nose, and often of liaitdsome slender forms. In North 
America lliey live by hunting, are averse to a^- 
culture, slow in acquiring knowledge, but extremely 
acute, brave, and fond of war, and, though revenge- 
ful, are capable of generosity and gratitude. In 
South America many are half- civilized, but a greater 
Dumber are still in a state of complete barbarism. 
In a femily so widely scattered great diversity of cha- 
racter prevails, yet tlirougliout tiie whole there is a 

lilarity of manners and Iiabita which has re«sted 
all (he effects of time and climate. 

Each of these five groups of nations, spread over 
vast regions, is accounted one family ; and if th^ 
are so by physical structure, they are still more so by 
language, which expresses the universal mind of a 
people, modified by esternal circumstances, of which 
e have a greater influence than the geographical 
features of the country they inhabit — an influence 
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that is deepest in the early stages of society. The 
remnants of ancient pi.wtry in tlie south of Scotland 
partake of the g-entle and pastoral character of the 
country ; while Celtic verse, and even the spoken 
language of tlie Highlander, are full of poetical 
images of war and stem inoitntaiii scenery. This is 
particularly to be observed in the noble strains of 
Homer, and in the iieroic poems of the early Hindus, 
which reflect tlie lofty and sublime character of 
eastern scenery.' As civilization advances, and man 
becomes more intellectual, language keeps pace in 
the progress. Hew words and new expressions are 
added, as new ideas occur and new things are in- 
vented, till at last language itself becomes a study, 
is refined and perfected by the introduction of general 
terms. The improvement in language and tlie de- 
velopment of the mind have been the same in all 
nations which have arrived at any degree of refine- 
ment, and fIiows the identity of human nature in 
every country and climate. The art of printing 
perpetuates a tongue, and great authors immortalize 
it ; yet language is ever changing to a certain degree, 
though it never loses traces of its origin. Chaucer 
and Spenser have become obscure ; Shakspeare re- 
quires a glossary for the modem reader ; and in the 
few years that the Uniteil States of America have 
existed as an independent nation, the colloquial lan- 
' Valmiki, ihe Hindu poet, is BuppoBCcI to have been oon- 
temporaiy with Homer, if not his predeceGsor : his great vork 
is the ' RaDisjitiia,' aa heroic poem of the higliesC order, ftmr 
cautos of which havi: been tmnalaled bj Gaspare Corresio, 
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guage has deviated from tlie mother tongue. Wliea 
a. nation degenerates, it is split by jealousy and war 
into tribes, each of whicli in process of time acquires 
a peculiar idiom, and thus the number of dialects 
is increased, thongb tliey sliU retain a similarity ; 
whereas when masses of mankind are united into 
great political bodies, tiieir lang'iiag'es by d^rees 
assimilate to one common tongue, wliich retains traces 
of all to the latest ages. The form of the dialects 
now spoken by some savage tribes, as the North 
American Indians, bears the marks of a once higher 
state of civilization. 

More than 2000 languages are spoken, but few 
are independent j some ore connected by words hav- 
ing the same meaning, some by grammatical strue- 
tare, others by both ; indeed the permanency of 
language is so great, that neither ages of conquest, 
nor mixing with other nations, have obliterated the 
native idiom of a people. The French, Spanish, 
and German retain traces of the common language 
spoken before the Roman conquest, and the Celtic 
tongue still exists in the British Islands. 

By a comparison of their dialects, nations &r 
apart, and differing in every other respect, are dis- 
covered to have sprung from a common, though 
remote origin. Thus all the numerous languages 
spoken by the American Indians, or red men, are 
similar in grammatical structure : an intimate analogy 
exists in the languages of the Esquimaux nations 
who inhabit the arctic regions of both continents. 
Dialects of one tongue are spoken throughout North 
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Africa, as fer south as tlie oasis of Siwah on the east, 
and the Canary Islands ou the west. Another group 
of cognate idioms ia common to the inhabitants of 
Equatorial Africa, while all the southern part of the 
contintDt is inhabited by people whose languages are 
connected. The monosyllabic speech of the Chinese 
and Indo-Chinese shows that they are the same 
people ; and all the insular nations of the Pacific 
derived their dialects from some tribes on the con- 
tinent of India and the Indian Archipelago. Cognate 
tongues are spoken by the Tartars, Mandtchous, Fins, 
Laplanders, manyof tlie Siberian nations, and by tlie 
Hungarians. The Syro- Arabian, or Semitic lan- 
guages, as the Chaldee, Andiic, and Hebrew, are 
evidently, from their granmiatical constrnction, of the 
same origin. 

The Pereion, Greek, Latin, German, and Celtic 
tongues are connected by grammatical structure, and 
words expressive of the same objects and feelings, 
with the Sanscrit, or sacred language of India ; con- 
sequently the nations inhabiting that vast extent 
of country from the mouths of the Ganges to the 
British Isles, the coast of Scandinavia and Iceland, 
must have had the same origin. "The words that 
&11 thoughtlessly from our lips in the daily voca- 
tions of life are no idle sounds, but magic symbols 
which preserve for ever the first migrations of the 
race, and whose antiquity makes Greece and Korae 
appear but of yesterday." ' 

' The words which one cation iMirrows from anotker do 
not prove Bn original cunneclion, il is the " home-bred ipeoch," 
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The Dumber of languages spokeu from (he Ganget 
to Scandinavia, ditieritig so widely &oni one anolber, 

the words wbich ctuldren ]eam in esrty Laiiuicv. that diow ■ 
comtniin origin, mch as ibose of near relaliunship. of first 
necessity, as (o eat, sleep, walk. &e., tbe names of the n 
ontiDaf7 tuluni objecu. Ihe namerals, &c. Tribes or &mi- 
liesofDatioBS long separated bave prvsened such irords G>r 
tbousamls of fears, witb a purilr ibal maLei ihem easily to 
be reoigniied as baving spning from a rommoD slodc H'>«- 
eier, nothing can be inferred fhxu a twinddence in the mean- 
ing of one or two words common lo two laoguiges, but Dr. 
TboiDag Young has conipnted tbul if iltree words werv idea- 
li<^ in two laugoage^ llie odds would be more tlion ten to 
(me, that in both cases thej must have been deriTcd from ■ 
eominoD parent toogue ; that fin- ui words tbe chances woold 
be 1700 lo 1, and for eight words in common 100,000 tc 
to that in the two latter coses the evidence would be little 
short of cerlainlj that the laagnagts in question, and (OQtf- 
qtKDtl; the natives who speak them, had a common origin. 

Bnl according lo the best and more learned school of 
tnodem ethnographers, the aSait; of languages is nut so msob 
to be looked for in the coincidenoe of words as in the grau- 
matical stmctnre, which is sUo of remarkable permaaencj, 
A umilar inflexion of nonns and form of roots prerail tfarongh 
■whole gronps or classes of langnages which have few wonli 
common, the woni&. as Khiproth justl; remarks, being tbe 
material of langnages. grammar tbe bshioaing or fomialian 
of it The Sjro<^haldaic, Hebrew, Arabic, and Abyssinian 
afford a striking ejcample of identity in grammatical stme- 
ture. In the languages Ihe tenses of the Terbs are Ibnaed 
from the third person of the preterite, and in most cases the 
roots of the verbs, or the consonants the]- contain, are Ihe aanie, 
and fitllow in the same order; vowels are necessarily iMed 
when the words are spoken, but they are eonstaully omitted 
when the languages are written and printed, since no letteiS 
or characters fur vowels eiisl in llie alpiiobeta of the Seiulie 
or Syro- Arabian group, with the exceplian of the AbyaiiuMi 
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is a proof of the streng-th of individual character in 
nations, wliich can so powerfully impress ib; peculia- 
rities on the same mother tongue. Iti fact every 
nation, as well as every iudividual, has its own phy- 
sical, moral, and intellectual orgauixation, wliich in- 
fluences its language and its whole exiateuce. 

In the Indo-European nations, which have been 
dominant forages, civilization has been progressive, 
though not without iriterruptionti. Providence has 
endowed these nations with the richest and most 
ornamental giTta. Imagination has been liberally 
granted, and embodied in all tliat is sublime and 
beautiful in architecture, sculpture, painting, and 
poetry. In strength of intellect and speculation, in 
philosophy, science, laws, and the political principles 
of society, they have heen pre-eminent. 

The prevailing races of mankind now inhabit- 
ing Europe are the Teutonic, Celtic, and .Sclavonian. 

vhlch has a sjUsbarj bat no real alphabet. In religiooB 
books however, or difficuh passages, where tlie menuing might 
be doubtfal, rigDB ore occasional! j added for the vowels, which 
are of It comparati'vel}' modem date: thus the two words which 
mean wrote and killed in the three languages in question are 
ptinlcd ctb and ct!, bnt when spoken tliej become ctab 
nndctal lu Sjro-Cbaldaic, catab and catal in Hebrew, 
cdtabft and catala in Arabic, therontsorconsoiiaiils being 
the same, and following in the same order in all three. The 
Hebrew is historically known to bare sprang from the Sjro- 
Cbaldaic, for Abraham spoke Chaldaie, 

In Sanscrit the routs are sjllables instead of I'DiiEonaots, and 
the peculiarity of tbe Chinese, thi? I ndb- Chinese, and BhnCan 
laognages, is that Ihe words consist of but one syllable, and 
Quit each word derives its uieaoiug from its pusition in a 
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In the greater part of the 
mixed, but the blood is purely Teutonic throughout 
Iceland, Scandinaviit, round (he Gulf of Bothnia, 
in Denmarlf, Germany, and the east of England 
from Porismouth to the Tyne. Pure Celtic blood 
ia confined to the Basque Provincea in Spain, the 
south and south-west of France, a part of the Grisons 
and Switzerland, and »ome part of Great Britain. 
The Solavonian blood is widely dispersed in middle 
KuBsia, from the Ural Mountains to tlie west of the 
Valdai table-land, and from Novogorod to flie 
lower course of the Don. The three races have been 
much improved by mixture, in appearance, enei^, 
and versatility of mind. 

It is cxtru ordinary that nations should lose their 
vitfllity without any apparent cause ; throughout tbe 
Indian Archipelago there is no longer any one. great 
Malayan nation ; in Europe pure Celtic blood hu 
been on the decline fur 20 centuries, and even the 
mixed Celtic variety has not increased in proporticHi 
to the Teutonic, although for 2000 years they have 
been exposed to tlie same external circumstances. 

At present the Teutonic race, including the iahnr- 
bitants of North America and the British colonies, 
considerably outnumber the Celtic, though its num- 
bers were far inferior iu ancient times. The Teulonic 
variety has subdued and even exterminated tlie other 
i-arieties in its progress towards the west ; it is un- 
<[oubtedly the most vigorous, both in body and mind, 
I of all mankind, and seems destined to conquer 
civilize the whole world. It is a singular fact, what- 
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ever tlie cauae may be, tliat the Celts are invariably 
Konian Catholic, while the Teutonic population is 
inclined to Protestantism. 

Various other races inhabit Europe, much inferior 
in numbers to those above mentioned, though occa<- 
sionally mised with them, aa the Turks, Fins, the 
Saraojedes, who live on the shores of the "White Sea 
and in the nortli-east of Russia, and the Hungarians, 
the higher class of wliich are a fine race of men, 
and on a par with the most civilized of the European 
nations.' There are many mixed Tartar tribes, chiefly 
in the south and east of the Russian territories ; also 
Jews and Gipsies, who live among all nations yet 

' Enrope had been inhabited before the arrival of the 
Asiatic tribts, consequently some of the inbabitaats of ihe 
more rumote regions are probably the aborigines of the 
roontry, 

» Edropban PoPnU.TION. 
Pare blood. 

Teutonic 52,000,000 

Scla^oniuD 50,U(HI,0()a 

Celtic 12,000,000 

Magyar 9,000,000 

Pins and Samojedea .... 3,ouo,uoD 

Tatar 2,000,000 

Jews 3,000,000 

Total European population of pure blood 130,000,000 
Mixed blood in Europe. 

Teatonie Cellie 22,000,000 

Teatonic Sclavouiiui .... 6,000,000 

Carried forward . . . SS,00a,00Il 
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The inhabitants of Great Britain are of Celtic and 
Teutonic origin. The Celtic blood is purest in 
Cornwall and the Scilly Islands, in Wales, and the 
Isle of Man : in the highlands of Scotland and the 
Hebrides it is more mixed than is generally supposed, 
as plainly appears from the frequency of red hair and 
blue eyes. In some parts of Ireland there is pure 
Celtic blood, but throughout the greater part of that 
country it is mixed, although the Celtic character 
predominates ; but in Ulster, where the earliest colony 
settled, the blood is purely Teutonic. In Ireland 
the difference in the organization of the two races 
is strongly marked : placed under the same circum- 
stances, the Teutonic part of the population has pros- 
Brought forward. • . . 28,000,000 
Teutonic mixed with Walloons in Belgium 1,200,000 
Teutonic Northmen in Normandy • 1,500,000 
Celtic in its different crosses • . 56,000,000 

Sclavonian 6,000,000 

Lettons 2,000,000 

Turks 4,000,000 

Turco-Tatar-Sclavonic in centre, south-east, 

and east of I^ussia .... 2,600,000 

Kalmuk, between the rivers Volga and Ural 300,000 

The number of people of mixed blood in 

Europe 101,600,000 

The total population of Europe, pure and mixed, amounts to 
about 232 millions, including 600,000 Gipsies. The Teutonic 
population in the United States of North America and in the 
British colonies amounts to 20 millions; so that the total 
number of people of Teutonic blood is rather more than 
100 millions. — Notes accompanying the Ethnographic Map of 
Europe, by Dr. Gustaf Kombst : * Phys. Atlas.' By a more 
recent census the population of Europe amounts to 240,000,000. 
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pered, wliicli, uu fortunately, has iiot been tlie caae 
with the Celtic' 

Tlie dialects spok«) in the Celtic diDtricts are 
oltwety allied to the Semitic languages of Asia, and 
to one another. The Cornish is worn out, the Mans 
it nearly bo, and the Gaelic is declining fast in the 
highlands of ScutJaQd. 

The Eoman invasion had no effect on the Anglo- 
Saxon or old English, a language of Teutonic origin, 
bat the Normans in ancient times had altered it con- 

1 POPDUTION or GbZAT BaiTilN AHD iKiXUJD. 

On on average the pvr^blooded population amouMt to 
TeDtmic iu Englaod, Scolland, and ia (lie 

east iLDil Dorth-easl of Ireland . . 10,000,000 
Ceidc in Corn "all, Wales, the Scottish High- 
lands, and IreUod . . , • 6,000,000 

The pure-blooded inbnbitantE amonntg to l6,oi)U,000 

Mixed blood. 
Mixture in which tha Teutonic blood predO' 

minales 6,000,000 

Miituru in which the Celdo blood predoroi- 

nales 4,000,000 

10,000,000 
Iu all 2efi00fi0(\ of inbabituits. 
NotcR uccompanying Cho ElbDographic Map of Great Bri- 
tain and Ireland, b; Guetaf Kombst : ' Phjs. Alias.' 

The fear that Britain may be rnioed by over popnlntioo 
may be allnyed by considering that ve are ignorant of the 
inuneuBe treasures and iaexbaostible resources of ibe natural 
world — that the in^nuity uf man U infinite, and will coutinu- 
ally diseover new powers and innumerable combinations that 
will farniEh eour<es of wealth and happiness to millioui. 
1 «i^ 
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siderably, and in modem times the English tongue 
has unfortunately been corrupted by the introduction 
of French, Latin, and Latinized words. Scotch 
spoken throughout the Lowlands of Scotland is a 
language independent of the English, though of the 
same stock ; it is derived from the low German, the 
Frisian, Dutch, and Flemish, and differs widely from 
the Anglo-Saxon. 

No circumstance in the natural world is more in- 
explicable than the diversity of form and colour in 
the human race. It had already begun in the ante- 
diluvian world, for " there were giants in the land in 
those days." No direct mention is made of colour 
tit that time unless it was the mark set upon Cain, 
'Mest any one finding him should kill him," may 
allude to it. Perhaps, also, it may be inferred that 
black people dwelt in Ethiopia, or the land of Cush, 
which means black in the Hebrew language. At all 
events, the difference now existing must have arisen 
after the flood, consequently all must have originated 
with Noah, whose wife, or the wives of his sons, 
may have been of different colours, for ought we 
know. 

Many instances have occurred in modern times of 
albinos and red-haired children having been bom of 
black parents, and these have transmitted their pecu- 
liarities to their descendants for several generations ; 
but it may be doubted whether pure blooded white 
people have had perfectly black offepring. The va- 
rieties are much more likely to have arisen from the 
effects of climate, food, customs, and civilization 
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upon migratory groups of mankind ; and of such, a 1 
few iDstances bave occurred iu iiistorical times, li- 
mited, however, to small numbers and particular i 
spots ; but the great mass of nations had received i 
their distinctive characters at a very early period. 
The permanency of type is one of the most striking 
^rcumstances, and proves the leng^th of time neces- 
sary to produce a change in national structure and 
colour. A nation of Ethiopians existed 34S0 years 
i^, wjiich emigrated Irom a remote country and 
settled near Egypt, and there must have been black 
people before the age of Solomon, otherwise he would 
not have alluded to colour, even poetically. The 
national appearance of the Ethiopians, Persians, and 
Jews, has not varied for more than 3000 years, as 
appears from the ancient Egyptian paintings in the ' 
tomb of Rhamses the Great, discovered at Thebes i 
by Belzoni, in which the countenance of the modem 
Ethiopian and Persian can be readily recognised, and 
the Jewish features and colour are identical with 
those of the Israelites daily met with in London, 
CivUizatiou is supposed to have great influence on 
colour, having a tendency to make the dark shade 
more general, and it appears ihat, in the crossing of 
two shades, the offspring takes the complexion of the 
darker, and the form of the fairer. But as there is 
no instance of a new variety of mankind having be«i I 
established as a nation since the Christian era, tliere J 
must either have been a greater energy in the cai 
of change before that time, or, brief as the span of 1 
man on earth has been, a wrong estimate of time J 
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antecedent to the Christian period must have made it 
shorter.* 

Darkness of complexion has been attributed to the 
sun's power from the age of Solomon to this day — 
'^ Look not upon me, because I am black, because 
the sun hath looked upon me ;" and there can be no 
doubt that, to a certain degree, the opinion is well 
founded. The invisible rays of the solar beams, which 
change vegetable colours, and have been employed 
with such remarkable effect in the Daguerreotype, 
act upon every substance on which they fell, produ- 
cing mysterious and wonderful changes in their mo- 
lecular state — man not excepted." 

^ From the discrepancies in the chronological systems, it is 
evident that the actual period of man's creation is not aoen- 
rately known. The Chevalier Bonsen has ascertained from 
monumental inscriptions, that the successive Egyptian dynas- 
ties may be traced back to Meres, 3640 years before the 
Christian era, and from the high state of civilization during 
the reign of that prince, proved by the magnificence of the 
works then executed, he infers that the Egyptians must have 
existed 500 years previous to their consolidation into one em- 
pire by him, which goes back to the received period of man's 
creation. Compared with geological periods, man is of very 
recent creation, as appears from the vast extent of unin- 
habited land, but which would require ages and ages to people, 
even if the increase of population were as rapid as in the 
United States of North America. Dr. Prichard says that the 
Hebrew chronology has been computed with some approxi- 
mation to truth up to the arrival of Abraham in Palestine, 
but that we can never know how many centuries may have 
elapsed from that event to the time when ** the first man of 
clay received the image of God and the breath of life." 

* Dark-coloured substances absorb more of the sun's heat 
than light-coloured ones ; therefore, the black skins of the 



CHAP, XXXIIl. 

Otlier causes must have been couibined V 
all the varieties we now see, otherwise every nation 
between the tropics would be of the same hue, 
whereas the sooty Negro iohabits equatorial Africa, 
like Red man equiooctial America, and both are 
mixed with fairer tribes. In Asia, the EohilJas, a 
fair race of AfTghan extraction, inhabit the plains 
north of the Ganges ; the Bengalee and the moun- 
taineers of Nepaul are dark, and llie Mahratlas are 
yellow. The eoraplexion of man varies with height 
and latitude ; some of the inhabitants of the Himalaya 
and Hindoo Eoosh are fair, and even a red-haired 
race is found on the latter. There are fair-haired 
people with blue eyes in the Buddhua mountains in 
Africa. The Kabyles, that inhabit the country behind 
Tunis and Algiers, are similar in complexion to the 
nations in high northern latitudes. This correspond- 
ence, however, only maintains with regard to the 
northern hemisphere, for it is a well-known fact that 
the varieties of the numerous species in the great 
southern continents are much more similar in physical 
characters to the native races of the torrid zone than 
any of the aboriginal [leuple of the northern regions. 
Even supposing that diversity of colour is owing to 
the sun's rays only, it is scarcely possible to attribute 
the thick lips, the woolly hair, and the entire differ- 
ence of form, extending even to the very bones and 
skull, to anything but a concurrence of circumstances, 
□alives of tropical climnteE absorb more heat than fair skim ; 
but, from some uaknowa caaEC, the blitck skin iE protected 
from a degree of heat that would blister a fair one. 
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not omitting the invisible influence of electricity, 
which pervades every part of the earth and air — and 
possibly terrestrial magnetism. The rarity of air also 
affects the structure of the human frame, and even 
modifies the most important functions of life, for the 
people who have for centuries inhabited the heights 
of the Andes have a more capacious chest, and lungs 
of a larger volume, than other races of men, according 
to Dr. Prichard, 

The flexibility of man's constitution enables him to 
live in every climate, from the equator to the ever- 
frozen coasts of Nova Zembla and Spitzbergen, and 
that chiefly by his capability of bearing the most 
extreme changes of temperature and diet, which are 
probably the principal causes of the variety in his 
form. It has already been mentioned, that oxygen 
is inhaled with the atmospheric air, and also taken 
in by the pores in the skin ; part of it combines 
chemically with the carbon of the food, and is ex- 
pired in the form of carbonic acid gas and water ; 
that chemical action is the cause of vital force and 
heat in man and animals. The quantity of food 
must be in exact proportion to the quantity of oxygen 
inhaled, otherwise disease and loss of strength would 
be the consequence. Since cold air is incessantly 
carrying ofl* warmth from the skin, more exercise is 
requisite in winter than in summer, in cold climates 
than in warm; consequently more carbon is neces- 
sary in the former than in the latter, in order to 
maintain the chemical action that generates heat 
and to ward off* the destructive efiects of the oxygen, 



which incessantly strives to consume the body. 
Animal food, wine, and Bpirits, contain many times 
more carbon than fruit and vegetables, therefore 
aaimal frwd is much more necessary in a cold than 
in a hot climate. The Esquimaux, who lives by the 
ehace, and eats 10 or 12 pounds weiglit of meat and 
fet in 24 hours, finds it not more than enough to keep 
up his strength and animal heat, while the in- 
dolent inhabitant of Bengal is sufficiently supplied 
with both by his rice diet. Clothing and warmth 
make the neu^sity for exercise and fuud much leas, 
by diminishing the waste of animal heat. Hunger 
and cold united soon consume the body, because it 
loses its power of resisting the action of the osygen, 
which consumes part of our substance, when food is 
wanting. Hence nations inliabiting warm climates 
have no great merit in being abstemious, nor are 
those guilty of committing an excess who live more 
freely in colder countries. The arrangement of 
Divine Wisdom is to be admired in this as in all 
other things, for, if man had only been capable of 
living on vegetable food, he never could have had a 
permanent residence beyond the latitude where com 
ripens. The Esquimaux, and all the inhabitants of 
the very high latitudes of both continents, live en- 
tirely on fisii and animal food. What effects the 
difference of fcMxl may have upon the intellect is not 
known. 

A nation or tribe driven by war, or any other 
cause, from a warm to a cold country, or the con- 
trary, would be forced to change their food both in 
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quality and quantity, which in the lapse of ages 
might produce an alteration in the external form 
and internal structure. The probability is still 
greater, if the entire change that a few years pro- 
duces in the matter -of which the human frame is 
composed be considered. At every instaat during 
life, with every motion, voluntary and involutary, 
with every thought and every exercise of the brain, 
a portion of our substance becomes dead, separates 
from the living part, combines with some of the 
inhaled oxygen, and is removed. By this process 
it is supposed that the whole body is renewed every 
, 7 years; individuality, therefore, depends on the 
spirit, which retains its identity during all the changes 
of its earthly house, and sometimes even acts 
independently of it. When sleep is restonng 
exhausted nature, the spirit is often awake and 
active, crowding the events of years into a few 
seconds, and, by its unconsciousness of time, antici- 
pates eternity. Every change of food, climate, and 
mental excitement must have their influence on the 
reproduction of the mortal frame ; and thus a 
thousand causes may co-operate to alter whole races 
of mankind placed under new circumstances, time 
being granted. 

The difference between the effects of manual 
labour and the efforts of the brain appears in the 
intellectual countenance of the educated man, com- 
pared with that of the peasant, though even he is 
occasionally stamped with nature's own nobility. 
The most savage people are also the ugliest. Their 
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countenance is deformed by vioient unsubdued 
passions, anxiety, and suffering. Deep sensibility 
Rives a beautiful and varied expression, but every 
strong' emotion is unfavourable to perfect regularity 
of feature ; and of that the Greeka were well aware 
when they gave that calmness of expression and 
repose to their unrivalled statues. The refining 
effects of high culture, and, above all, the Christian 
religion, by subduing the evil passions, and encourag- 
ing the good, are more than anything calculated to 
improve even the external appearance. The coun- 
tenance, though perhaps of less regular form, be- 
comes expressive of the amiable and benevolent 
feelings of the heart, the most captivating and 
lasting of all beauty.' 

Thus an infinite assemblage of causes may be 
assigned as having produced the endless varieties in 
the human race ; but the fact remains an inscrutable 
mystery. But amidet all the physical vicissitudes 
roan has undet^one, the species remains permanent ; 
and let those who think, tliat the fiitterence in the 
species of animals and vegetables arises from di- 
versity of conditions, consider, that no circumstances 
whatever can degrade the form of man to that of 

' The conntenances of the Fuegians bronght to England 
in 1830 by Captain FvtzBoy improved greatly in expresraon 
by thdr iulercanrBS vith civilized men, but they had not f»- 
turned to their nvige brethren more than a year before their 
whole appeoranae vai eompletely changed ; the lank of intel- 
ligeoce they had acquired was gone; and when compared 
vich likenesses that had been taken of them vheu in England, 
they were not to be recognised at the same persons. 
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the monkey, or elevate the monkey to the form 
of man. 

Animals and vegetables, being the sources of 
man's sustenance, have had the chief influence on 
his destiny and location, and have induced him to 
settle in those parts of the world liirhere he could 
procure them in greatest abundance. Wherever 
the chase or the spontaneous productions of the 
earth supply him with food, he is completely savage, 
and only a degree further advanced where he 
plants the palm and the banana ; where grain is 
the principal food, industry and intelligence are 
most perfectly developed, as in the temperate zone. 
On that account the centres of civilization have 
generally been determined, not by a hot, but by a 
genial climate, fertile soil, by the vicinity of the sea- 
coast or great rivers, affording the means of fishing 
and transport, which last has been one of the chief 
causes of the superiority of Europe and Southern 
Asia. The mineral treasures of the earth have 
been the means of assembling great masses of men 
in Siberia and the table-land of the Andes, and have 
given rise to many great cities, both in the Old and 
the New World. Nations inhabiting elevated table- 
lands and high ungenial latitudes have been driven 
there by war, or obliged to wander from countries 
where the population exceeded the means of living — 
a cause of migration to which both language and 
tradition bear testimony. The belief in a future 
state, so universal, shown by respect for the dead, 
has no doubt been transmitted from nation to nation. 
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The American Iniliaiis, driven from their huntiag- 
grounds, still make pilgrimages to the tombs of 
tbdr fathers ; and these tribes alone, of all ua- 
eivilized mankind, worship the Great Spirit as the 
inrisible God and Father of all — a degree of abstract 
refinement which could hardly have sprung up 
spontaneously among a rude people, and which must 
have been transmitted from races who held the 
Jewish faith. 

It is probahle that America had been peopled 
from Asia before the separation of the continents 
by Behring's Straits, and there is reason to believe 
that the location of various races of niankind, now 
insulated, may have taken place i)efore the sepa- 
ration of the landa by mediterranean seas ; whilst 
others, previously insulated, may be now united by 
the drying up of inland seas, as those which covered 
the Sahara Desert, and tiie great hollow round the 
Caspian Sea, of which it and the Black Sea ore pro- 
bably the remnants. 

M. Bone lias observed that mountain chains run- 
ning nearly east and west eslablish much more strik- 
ing differences among nations than those which 
extend from north to south — a circumstance confirmed 
by observation through the history of mankind. The 
Scandinavian Alps have not prevented the countries 
on both sides from being occupied by people of a 
common descent ; while the feeble barrier of the 
Cheviot Hills, between England and Scotland, and 
the moderate elevation of the Highland momitains, 
have prevented the amalgamation of the Anglo- 
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Saxona ami the Celts, even in a period of high civi- 
lization. The Franlu tiud Belgiutis are dtstuuitf 
thoug'h separated by hills of still lees elevation. For 
the game reason the Spaniards and Italians differ far 
more from their neighbours on the other «ide of the 
CBStem and western chains, tlmn the Spaniards do 
frmn the Portuguese, or the Piedmontese from the 
Proven9ab. A similar distinction prevails through- 
out Asia ; and in America, where all the pnociptd 
chains run north and south, there is but one cop- 
per-coloured race throughout the continent, which 
stretches over more climates than Europe and 
Africa, or even than Asia and Australia united. It 
is along chains running north and south that the 
fusionof languages takes place, and not along; thoMof 
an easterly and westerly direction. Prom Poland, for 
instance, there are intermediate insensible gradatiou 
through Germany into France ; while in crosai^ 
from a German district of the Alps to the valleyi of 
Italy, different tribes and different languages are se- 
parated by a ^ngle mountain. Even wars and con- 
quest have ever been more easy in one direction than 
in the other. The difference in the fauna and flon 
on the two sides of tlie j^reat table-land and moon* 
tuns of Asia is a striking illustration of the influenw 
which high lands running east and west have on 
natural productions, and thus, both directly and in- 
directly, they affect the distribution of mankind. 

The circumstances which thus determine the loea- 
tion of nations, and the fusion or separation of their 
languages, must, conjointly with moral causes, operate 



powerfully on their ebaracter. The miiids of mankind, 
as well as their fate, are influenced by the soil on 
which they are bom and bred. The natives of ele- 
vated countries are attached to their mouiitainR ; the 
Dutch are as much attached to their meadows and 
canals ; and the savage, acquainted only with the 
discomforts of life, is unliappy when brought among 
civilized man. Early associatioas never entirely leave 
us, however much our position in life may alter ; and 
strong attachments are formed to places which gene- 
rate in us habits differing from those of other coud- 

The Baltic and Mediterranean Seas have had no 
inconsiderable share in civilizing Europe ; one com- 
bined with a cold and gloomy climate, the other with 
a, warm and glowing sky, have developed dissimilar 
characters in the temperament and habits of the sur- 
rounding nations, originally dissimilar in race. The 
cbarmH of climate and the ease with wliich the neces- 
saries of life are procured were favourable to the 
development of imagination in the more southern 
nations, aud to an indolent enjoyment of their advan- 
tages. In the north, on the conirary, the task im- 
posed upon man was harder, and perhaps more favour- 
able to strength of character. The Dutch owe their 
industry and perseverance to their unceasing struggle 
against the encroaehments of the ocean ; the British 
are indebted to their insular position for their mari- 
time disposition, and to the smallness of their country 
and the richness of their mines, for their manufactur- 
ing and colonizing habits ; the military propensities 



i. 
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of the French, to the necessity of maintaining their 
independence among the surrounding nations, as well 
as to ambition and the love of fame. 

Thus external circumstances materially modify the 
character of nations, but the original propensities of 
race are never eradicated, and they are nowhere more 
prominent than in the progress of the social state in 
France and England. The vivacity and speculative 
disposition of the Celt appear in the rapid and violent 
changes of government and in the succession of 
theoretical experiments in France ; while in Britain 
the deliberate slowness, prudence, and accurate per- 
ceptions of the Teuton are manifest in the gradual im- ' 
provement and steadiness of their political arrange- 
ments. " The prevalent political sentiment of Great 
Britain is undoubtedly conservative^ in the best sense 
of the word, with a powerful imder-current of demo- 
cratic tendencies. This gives great power and 
strength to the political and social body of this 
country, and makes revolutions by physical force 
almost impossible. It can be said, without assump- 
tion or pretension, that the body politic of Britain is 
in a sounder state of health than any other in Europe ; 
and that those know very little of this country, who, 
led away by what they see in France, always dream 
of violent and revolutionary changes in the consti- 
tution. Great Britain is the only country in Europe 
which has had the good fortune to have all her insti- 
tutions worked out and framed by her in a strictly 
organic manner ; that is, in accordance with organic 
wants, which require different conditions at different 
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and nueeessive stages of national development — and 
not by theoretical experiments, as in many ollieT 
countries which are still in a state of escitement 
consequent upon these eiiperimerits. The social 
character of the people of this country, besides the 
features which they have in common with other 
nations of Teutonic orig-in, is, on the whole, domestic, 
reserved, aristocratic, and exclusive." ' 

In speculating upon the effects of external circum- 
Btoaces, and on the original dinpositions of the different 
races of mankind, the stationary and unchanged con- 
dition is a curious phenomenon in the history of 
nations. The inhabitants of Hindoslan have not ad- 
vanced witliin the historical period ; neither have the 
Chinese, The Pernvians and Mexicans had arrived 
at a considerable degreeof civilization, at which they 
became stationary, never having availed themselvee 
of their line country and noble rivers; and thdr 

1 JohQEton'a ' Physical AtUi.' 

The average age of a nation, or the mean doratioa of li&, 
bas a considerable influence oa the character of a people. The 
average age of the population of England and Wales is SG 
years 7 monllls. By ih« eeniua the Bverage age of the popo- 
lation of the United Stales of North America is 32 years 2 
months. In England there are I3C5 persoiiB in every 10,000. 
who hnvc attained SO years of a'-,e, and consequently of ex- 
perieni^e: while in the United Sta^teaouly 830 iu each 10,000 
have arrived at that age : hence in the United States the moral 
predmninance of the young and passionate is greatect In 
Ireland there are 1050 persons in every 10,000 of the popti- 
ladoD, above 50 years of age, to exercise the itiHuenee of their 
age and experience upon the couimunity — an influence that 
will diniinbh with thtt progress of emaDcipatiou. 
70L. 11. 2 D 
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conquerors, the Spaniards, degenerated into the same 
apathy with the conquered. The unaccountable 
gipsies have for ages maintained their peculiarities 
in all countries ; so have the Jews and Armenians, 
who by the perseverance with which they have adhered 
to their language and institutions, have resisted the 
influence of physical impressions. 

The influence of external circumstances ou man is 
not greater than his influence on the material world. 
He cannot create power, it is true, but he dexterously 
avails himself of the powers of nature to subdue 
nature. Air, fire, water, steam, gravitation, his own 
muscular strength, and that of animals rendered obe- 
dient to his will, are the instruments by which he has 
converted the desert into a garden, drained marshes, 
cut canals, made roads, turned the course of rivers, 
cleared away forests in one country, and planted them 
in another. By these operations he has altered the 
climate, changed the course of local winds, increased 
or diminished the quantity of rain, and softened the 
rigour of the seasons. In the time of Strabo, the 
cold in France was so intense, that it was thought 
impossible to ripen grapes north of the Cevennes : the 
Rhine and the Danube were every winter covered 
with ice thick enough to bear any weight. Man's 
influence on vegetation has been immense, but the 
most important changes had been effected in the 
antediluvian ages of the world. Cain was a tiller of 
the ground. The olive, the vine, and the fig-tree 
have been cultivated time inunemorial : wheat, rice, 
and barley, have been so long in an artificial state. 
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that their origin is unknown ; even maize, which i; 
Mexican plant, was in use among the Anierican tribes 
before the Spanish conquest ; and tobacco waa already 
used by tiiem to allay the pangs of hunger, to which 
those who depend upon the chace for food must be 
exposed. Most of the ordinary culinary vegetables 
have been kaowa for ages, aud it is remarkable that 
in these days, when our gardens are adorned with 
innumerable native plants in a cultivated state, few 
new grains, v^etables, or fruits have been re- 
claimed ; the old have been produced in intinite 
variety, and many brought from foreign countries: 
yet there must etist many plants capable of cultiva- 
tion, US nnpromisiug in their wild state as the turnip 

Some families of plants are more susceptible of 
improvement than others, and, like man himself, can 
bear almost any climate. One kind of wheat grows 
to 62° N. latitude ; rye and barley are hardier, and 
succeed still farther north ; and few countries are 
absolutely without grass. The cruciform tribe abounds 
in useful plants, indeed that family, together with the 
eolanum, the papilionaceous and umbelliferous tribes, 
furnish most of our vegetables. Many plantti, like 
animals, are of one colour only in tlieir wild state, 
and their blossoms are single. Art has introduced 
the variety we now see in the same species, and, by 
chai^jing the anthers of the mild flowers into petab, 
has produced double blossoms ; by art, too, many 
plants, natives of warm countries, have been natural- 
i£ed in colder climates. Few useful plants have 
2 D 2 
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beautiful blossoms — but if utility were the only object, 
of what pleasure should we be depriyed ! Refinemeiit 
is not wanting in the inmates of a cottage covered 
with roses and honeysuckle; and the little garden 
cultivated amidst a life of toil tells of a peaceful 

home. 

Among the objects which tend to the improvement 
of our race, the flower-garden and the park adorned 
with native and foreign trees have no small share : 
they are the greatest ornaments of the British Islands; 
and the love of a country life, which is so strong a 
passion, is chiefly owing to the law of primogeniture, 
by which the head of a family is secured in the pos- 
session and transmission of his undivided estate, and 
therefore each generation takes pride and pleasure 
in adorning the home of its forefathers. 

Animals yield more readily to man's influence than 
vegetables, and certain classes have greater flexibiUty 
of disposition and structure than others. Those only 
are capable of being perfectly reclaimed that have 
a natural tendency for it, without which man's en- 
deavours would be unavailing. This predisposition 
is greatest in animals which are gregarious and follow 
a leader, as elephants, dogs, horses, and cattle do in 
their wild state ; yet even among these some species 
are refractory, as the buffalo, which can only be 
regarded as half-reclaimed. The canine tribe, on 
the contrary, are capable of the greatest attachment, 
not the dog only, man's faithful companion, but even 
the wolf, and especially the hysena, generally believed 
to be so ferocious. After an absence of many months, 
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a. hysena which had been the fellow-passenger of a 
friend of the author's in a voyage from India, recog- 
nised Ills voice before he came in sight, and on seeing 
Iiim showed the greatest joy, lay down like a dog 
and licked his haods. He had been kind to it on the 
voyage, and no animal forgets kindness, which is the 
surest way of reclaiming them. There cannot be a 
greater mistake tliau the harsh and cruel means by 
which dogs and horses are too commonly trained j 
but it is long before man learns that hid power is 
mental, and that it is intellect alone that lia^ given 
him dominion over the earth and its inhabitants, of 
which so many far surpass him in physical strength. 
The useful animala were reclaimed by the early in- 
habitants of Asia, and it is very remarkable, notwith- 
standing the enterprise and activity of the present « 
times, lliat among the multitudes of animals that* 
inhabit America, Central and Southern Africa, Aus- 
tralia and the Indian Archipelago, 4 only have been 
domesticated, yet many may be capable of becoming 
useful to man. Of 35 species of which we possess 
one or more domestic races, 31 are natives of Asia, 
Europe, and North Africa ; these countries are far 
from being exhausted, and a complete hemisphere is 
yet unexplored. An attempt has been mode to do- 
mesticate the Llama, the Dxiggetai, Zebra, a 
species of Indian deer, but the success ia either doubt- , 
ful or the attempt has not been followed up. Little Iias ' 
been left for modem nations but the improvement of 
the species, and in that they have been very si 

The variety of horses, dogs, cattle, and sheep is 
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beyond number. The form, colour, aiiJ even tlie 
disposition, may be materially altered, xnd the habits 
engrafled are transmitted to the offspring, as in< 
tive properties independent of education. Domestic 
fowla go in flocks on their native meads when wild. 
There are, however, instances of solitary birds beii^ 
tamed ro an extraordinary degree, as the raven, one 
of the most sa^cious. 

Man's necessities and pleasure have been the cause 
of great changes in the animal creation, and his de- 
structive propensity of still greater. Animals are 
intended for our use, and field-sports are advanta- 
geous by encouraging a daring and active spirit io 
young men ; but the utier destruction of some races, io 
order to protect those destined for Lis pleasure, is too 
selfish. Animals soon acquire a dread of man, which 
becomes instinctive and hereditary ; ia aewly dis- 
covered uninhabited countries, birds and beasts are 
so tame as to allow themselves to be caught ; whalcc 
scarcely got out of the way of the ships that finl 
navigated the Arctic Ocean, but now they universally 
have a dread of the common enemy: whales and aaia 
have been extirpiited in various places : sea-fbwl and 
birds of passage are not likely to be extinguished, but 
many land animals and birds are vanishing before the 
advance of civilization. Drainage, cultivation, cut- 
ting down of forests, and even the introduction flf 
new plants and animals, destroy some of the old, aad 
alter the relations between those that remain. "Btt 
inaccesfflble citfis of the Himalaya and Andes will 
afford a refi^ to the eagle and condor, but the time 
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will come when the mighty forests of the AmazoDS 
and Orinoco will disappear with the myriads of iheir 
joyous inhabitants. The lion, the tiger, and the ele- 
phaot will be known only by ancient records, Man, 
the lord of the creation, will extirpate the noble crea- 
tures of the earth — but he himself will ever be the 
slave of the canker-worm and the fly. Cultivation 
may lessen the ecou:^ of the insect tribe, but God's 
great army will ever, from time to time, appear sud- 
denly — uo one Itnows from whence ; the grub will 
take possession of the ground, and the lociut will 
come from the desert and destroy the iairest pros- 
pects of the harvest. 

Though the unreclaimed portion of the animal cre- 
ation is tailing before the progress of improvement, 
yet man has been both the voluntary and the involun- 
lary cause of the introduction of new animals and 
plants into countries in which they were not natives. 
The Spanish conquerors little thought that the de- 
scendants of the few cattle and horses they allowed 
tarun wild, would resume the original character of 
their specie^, and roam in hundreds of thousands 
over the savannahs of South America. Wherever 
man is, civilized or savage, there also is the dog, but 
he too has in some places resumed his native state 
and habits, and hunts in packs. Domestic animals, 
gtain, fruit, vegetables, and the weeds that grow 
with them, have been conveyed by colonists to all 
settlements. Birds and insects follow certain plants 
into countries in which they were never seen l>efore. 
Even the inhabitants of the waters eliange their 
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abode in consequence of the influence of man. Fish, 
natives of the rivers on the coast of the Mexican 
Gulf, have migrated by the canals to the heart of 
North America ; and the mytilus polymorphus, a 
shell-fish brought to the London Docks in the 
timbers of ships from the brackish waters of the 
Black Sea and its tributary streams, has spread into 
the interior of England by the Croydon and other 
canals. 

The influence of man on man is a power of the 
highest order, far surpassing that which he possesses 
over animate or inanimate nature. It is, however, as 
a collective body, and not as an individual, that he 
exercises this influence over his fellow-creatures. 
The free-will of man, nay, even his most capricious 
passions, neutralize each other, when large numbers 
of men are considered. Professor Quetelet has most 
ably proved, that the greater the number of indivi- 
duals, the more completely does the will of each, as 
well as all individual peculiarities, moral or physical, 
disappear, and allow the series of general facts to 
predominate, which depend upon the causes by which 
society exists and is preserved. The uniformity with 
which the number of marriages in Belgium occurred 
in 20 years, places the neutralization of the free-will 
of the individual man beyond a doubt, and is one of 
many instances of the importance of average quan- 
tities in arriving at general laws. 

Certainly no event in a man's life depends more 
upon his free will than his marriage ; yet it appears 
from the records in Brussels, that nearly the same 



CHAP. XlSm. MAS S FKEE WDi. 

number of marriages take place every year, in the 
towns as well us in the country ; and, moreover, tliat 
the same constancy prevails in each province, though 
the nunibera of the people are so small, that sea- 
dental causes might be more likely to atfect tbe 
general result than when the niunbera are larger, 
lu fact, the whole affair passes as if the inbabitantc 
of Jjelgiiim had agreed to contract nearly the tame 
number of marriages annually, at each stage of life. 
Young people may possibly be in some degree under 
the control of parents, but there can be no restraint 
on the free will of men of 30 and women of 60 yeata 
of age ; yet the same number of such incongruous 
marriagea do annually take place between men and 
women at those unsuitable ages^ — a fact which almoat 
exceeds belief. The day fixed for a wedtling u of 
all things most entirely dependent on the will of the 
parties, yet even here there is a regularity in the 
annual recurrence. (See Table on uext page.) 

Witli regard to crimes also, M. Quetelet. ob»er»e« 
that the same number of crimes of the same duicrip> 
tion are committed annually, with remarkable uni- 
formity, even in the case of those crimes which would 
seem most likely to baffle all attempt at pre'ltction. 
The same regularity occurs in the sentences paMcd 
on criminab : in France, in every hundred trial* 
there were sixty-one convictions regularly, year afbtr 
year. 

Foi^tfulneas, as well as free-will, is under con- 
stant laws ; the number of undirecteii Icttero put iulo 
the post-ottice in London and in Foris is very nearly 
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the «me year after year respectively — in London 
they amount to 2000 ; ao that even the deviatioM 
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from free-will proves the generality and the con- 
fitancy of the laws that govern us. 

Scientific discoveries and social combination r, 
which put in practice great social principles, are 
not without a decided influence ; but theae causes 
of action, coming from man, are placed out of the 
sphere of the free-will of each : so that individual 
impulse lias lees to do with the progress of mankind 
than is generally believed. When society has arrived 
at a certain point of advancement, certain discoveries 
will naturally be made ; the general mind is directed 
that way, and if one individual does not hit upon the 
discovery, another will. Therefore in the disputes 
and discussions of different nations for the honour of 
particular inventions or discoveries, as for example 
the steam-engine, a narrow view of the subject is 
taken ; they properly belong to the age in which 
tliey are made, without dcrogatinuf from the merits 
of those bene&ctors of mankind who have lessened 
his toil or increased his comfort by the efforts of 
their genius. The time had come for the invention 
of printing, and printing was invented; and the 
same observation is applicable to many objects in 
the physical, as well as to the moral world. In the 
present disturbed state of society the time is come 
for the termination of the feudal system, which will 
be swept away by the force of public opmion, 
though individuality merges in these general move- 
ments. 

Though each individual is accountable to God for 
his conduct, it is evident that the great laws which 
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r^ulate mankind are altogether independent of man's 
will, and that liberty of action is perfectly compatible 
with the general design of Providence. " A more 
profound study of the social system will have the 
effect of limiting more and more the sphere in which 
man's free-will is exercised, for the Supreme Being 
could not grant him a power which tends to over- 
throw the laws impressed on all the parts of creation : 
He has traced its limits, as He has fixed those of the 
ocean." 

Man is eminently sociable ; he willingly gives up 
part of his free-will to become a member of a socisd 
body ; and it is this portion of the individuality of 
each member of that body, taken in the aggregate, 
which becomes the directrice of the principal social 
movements of a nation. It may be greater or less, 
good or bad, but it determines the customs, wants, 
and the national spirit of a people ; it regulates the 
sum of their moral statistics ; and it is in that manner 
that the cultivation or savageness, the virtues or the 
vices, of individuals have their influence. It is thus 
that private morality becomes the base of public 
morality. 

The more man advances in civilization the greater 
will be his collective influence, for knowledge is 
power ; and at no time did the mental superiority of 
the cultivated races produce such changes as they do 
at present, because they have extended their influence 
to the uttermost parts of the earth by emigration, 
colonization, and commerce. In civilized society 
the number of people in the course of times exceeds 
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the means of Eustenance, whicli compels some to e 
grate ; olliers are induced by a spirit of enterprise to 
go to new countries, some for the love of gain, others 
to fly from oppression. 

Tlie discovery of the New World opened a wide 
field for emigratioD. Spiuu and Portugal, the flrst 
to avail themselves of it, acquired doniiniou ovct 
some of the finest parts of Soulh America, which 1 
they have maintained till lately a change of times has ' 
rendered their colonies independent states. Liberal 
opinions have spread into the interior of that con- 
tinent, in proportion to the facility of communication 
with the cities on the coasts, from whence European 
ideas are disaemiuated. Of this, Venezuela and Chile . 
are instances where civilization and prosperity have I 
advanced more rapidly than in the interior parts of I 
South America, where the Andes are higher and tha 
distance from the sea greater. Civilization has been , 
impeded in many of the smaller states by war, and 
tliose broils inevitable among people unaccustomed 
to free institutions. Brazil would have been further 
advanced but for slavery, that stain on the human i 
race, which corrupts the master as much as it debases | 
the slave. 

Some of the native South American tribes havoF^ 
spontaneously made considerable progress in civiliza- 
tion in modern times ; others have benefited by the 
Spanish and Portuguese colonists ; and many have 
been brought into subjection by the Jesuits, who.i 
have instructed them in some of the arts of social J 
But these Indians are not mure Telig:ious than J 



k. 
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their neighbours, and, from the restraint to which 
they have been subject, have lost vigour of character 
without improving in intellect ; so that now they are 
either stationary or retrograde. Extensive regions 
are still the abode of men in the lowest state of 
barbarism : some of the tribes inhabiting the silvas 
of the Orinoco, Amazons, and Urug^y are can* 
nibals. 

The arrival of the colonists in North America 
sealed the fate of the red men. The inhabitants of 
the Union, too late awakened to the just claims of 
the ancient proprietors of the land, have recently, 
but vainly, attempted to save the remnant. The 
white man, like an irresistible torrent, has already 
reached the centre of the continent ; and the native 
tribes now retreat towards the far west, and will 
continue to retreat, till the Pacific Ocean arrests 
them, and the animals on their hunting-grounds are 
exterminated. The almost universal dislike the In- 
dian has shown for the arts of peace, has been one of 
the principal causes of his decline, although the Che- 
rokee tribe, which has lately migrated to the west 
of the Mississippi, is a remarkable exception ; the 
greater number of them are industrious planters or 
mechanics ; they have a republican government, and 
publish a newspaper in their own language, in a 
character lately invented by one of that nation. 

No part of the world has been the scene of greater 
iniquity than the West Indian islands — and that per- 
petrated by the most enlightened nations of Europe. 
The native race has long been swept away by the 
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stranger, and a new people, cruelly foin from their 
homes, Lave beeu made the slaves of hard task- 
masters. If the odious participation in this guilt has 
been a stain on the British name, the abolition of 
slavery by the universal acclamation of the nation 
will ever form one of the brig;htest pages in their 
history, so full of glory ; nor will it be the less bo, 
that justice was combined with mercy, bj tlie mil- 
lions of money granted to indemnify the proprietors. 
It is deeply to lae lamented that our brethren on the 
other side of the Atlantic have not followed the 
example of their fatherland ; but in limited mo- 
narchies the voice of the people is listened to, while 
republican governments are more apt to become its 
dave. Unfortunately, the Northern States have re- 
voked a law by which they had nobly declared every 
man free who set his foot on their territory ; but the 
time will come when the [Tnion will sacrifice interest 
to justice and mercy. 

It seems to be the design of Providence to sup- 
plant the savage by civilized man in the continent of 
Australia as well as in North America, though every 
effort ba^ been made to prevent the extinction of the 
natives. iVIost of tlie tribes in that continent are as 
low in the scale of mauldnd as the cannibal Fue- 
giana, whom Captain FitzRoy so generously, but so 
ineffectually, attempted to reclaim. Some of the 
Australians are faithful servants for a time, but they 
almost always find the restraint of civili;<ed life irk- 
some, and return to their former Ijubits, though truly 
miserable in a country where the means of existence 
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are so scanty. Animals and birds are very scarce, 
and there is no fruit or vegetable for the sustenance 
of man. 

Slavery has been a greater impediment to the im- 
provement of Africa than even the physical disad- 
vantages of the country — the great arid deserts and 
unwholesome coasts. A spontaneous civilization has 
arisen in various parts of Southern and Central 
Africa, in which there has been considerable pro- 
gress in agriculture and commerce ; but civilized 
man has been a scourge on the Atlantic coast, which 
has extended its baneful influence into the heart of 
the continent, by the encouragement it has given to 
warfare among the natives for the capture of slaves, 
and for the introduction of European vices, un- 
redeemed by Christian virtues. 

The French are zealous in improving the people 
in Algiers, but the constant warfare in which they 
have been embroiled ever since their conquest must 
render their success in civilizing the natives at least 
remote. The inhabitants of those extensive and 
magnificent coimtries in the eastern seas that have 
long been colonized by the Dutch have made but 
little progress under their rule. 

The British colony at the Cape of Good Hope has 
had considerable influence on the neighbouring rude 
nations, who now begin to adopt more civilized 
habits. When Mr. Somerville visited Litako, the 
natives for the firse time saw a white person and a 
horse, and were scantily clothed with skins. When 
Dr. Smith visited them 20 years afterwards, he 
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foond the chief men monnted on horseback, we&rii^ 
hate made of rushes, and an attempt made to iwii*»t* 
£luropean dr<?ss. 

Colonization has nowhere pradnced such happjr 
results as among the amiable and culiirated inhalMt- 
ants of India, who are sensible of the benefit* iIwt 
derive from the impartial administration of jtM and 
equal laws, the foundation of schools and oollegs, 
and the wide extension of commerce. 

All the causes of emigration have operatMl by 
turns on the inhabitants of Britain, and (amu* dr- 
cumstances have concurred to make their cilania 
permanent. In North America, that whicli not 
many years ago was a British colony ha« becnme a 
great independent naticn, occupying- a large portirm 
of the continent. The Australian continent and 
14ew Zealand will in after agea be peopled bf a 
British race, and will become centres of civilixaljan, 
which will spread its influence to the uttermott 
islands of the Pacific. These splendid island*, pos- 
sessing every advanbige of climate and soil, wltli a 
population in many parts far advanced in the arto 
of civilized life, industry, and commerce, though in 
others savage, will in time come in for a share of the 
general improvement. The success that luu attended 
the noble efforts of 8ir J. Brooke in Borneo, Pibowi 
how much the inHuetice of an active and benevolei 
mind can in a short time effect. 

Tlie colonies on the continent of India ai 
centres from which the culture of Europe ii uptad- 
ing over the East. 

TOL. II. 1 t 
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Commerce has not less influence on mankind than 
colonization, with which it is intimately connected ; 
and the narrow limits of the British Islands have 
rendered it necessary for its inhabitants to exert their 
industry. The riches of our mines in coal and 
metals, which produce a yearly income of 24,000,000^ 
sterling, is a principal cause of our manufacturing 
and commercial wealth ; but even with these natoial 
advantages, more is due not only to our talents and 
enterprise, but to our high character for fiuth and 
honour. 

Every country has its own peculiar productions, 
and by an unrestrained interchange of the gifts of 
Providence the condition of all is improved. The 
exclusive jealousy with which commerce has hitherto 
been fettered, shows the length of time that is neces- 
sary to wear out the effects of those selfish passions 
which separated nations when they were yet bar- 
barous. It required a high degree of cultivation to 
break down those barriers consecrated by their an- 
tiquity ; and the accomplishment of this important 
change evinces the rate at which the present age 
is advancing. 

A new era in the history of the world began when 
China was opened to European intercourse; but 
many years must pass before European influence 
can penetrate that vast empire, and eradicate those 
illiberal prejudices by which it has so long been 
governed. 

Two important triumphs yet remain to be achieved 
over physical difficulties by the science and energy 
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of man, namely, tlii! junctioa of the Pacific and 
Atlantic Oceans at the American isthmus, and the 
union of the Red Sea with the Mediterranean at 
that of Suez. The first seems to be on the eve of 
accomplishment, and, in conjunction with the trea~ 
sores with which the auriferous districts of Caliibrnia 
abound, raay bring about a complete revolution in the 
commerce of the New World ; and that country, 
hitherto so completely separated from the rest of the 
globe, and so little known, will become a new centre 
of civilization, whose influence will be diffused over the 
wide Pacific to the shores of tlte eastern continent ; 
the expectation of Columbus will then be realized — 
of a passage to the East Indies by the Atlantic. 
•Should the Mediterranean and Red Sea be united by 
a water commanication, Alevandria, Venice, and 
the otlier maritime cities of southern Europe may 
regain, at least in part, th€ mercantile poaifion which 
they lost by the discovery of Vasco da Gama.' 

' It is smgular that tlie BrilLsIi sliould fbr years have pos- 
sessed such exteusive territorioB io Asia withoal having 
explored their miueral wEallh. Perhaps the qoantity afgold 
recentlj diEcovered in Califomia and Africa maj call the; at- 
ipntioD of the East India Company lo (he Enbjeot. Some of the 
richest mining dislricu are in couotries vhere primar; for- 
mation has been disturbed by igneous action ; and as that is 
eminently tho case along ihe castcni coast of the Bay of Hen- 
gal, from Aracan to the peniDsnla of Malacca, mines of the 
precious melals will most likely be found on that frontier, 
possibly in Slam and the Birman empire. The interior of tlie 
UeccaD has also been greatly liistnrbcd by ancient volcanos ; 
and as (bat country is said to bear a strong analogy id strve- 
larc to South Africa, It may also resemble it in the produetion 
2 E 2 
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The advantages of colonization and commerce to 
the less civilized part of the world are incalculable, 
as well as to those at home, not only by furnishing an 
exchange for manu&ctures, important as this is, but 
by the immense accession of knowledge of the earth 
and its inhabitants, that has been thus attained. 

The history of former ages exhibits nothing to be 
compared with the mental activity of the present 
Steam, which annihilates time and space, fills man- 
kind with schemes for advantage or defence: but 
however mercenary the motives for enterprise may 
be, it is instrumental in bringing nations together. 
The fiieility of communication is rapidly assimilating 
national character. Society in most of the capitals 
is formed on the same model ; and as the study of 
modern languages is now considered a part of polite 
education, and every well-educated person speaks 
more than one modern tongue, one of the great bar- 
riers to the assimilation of character amongst nations 
will be removed. 

Science has never been so extensively and so suc- 
cessfully cultivated as at the present time : the col- 
lective wisdom and experience of Europe and the 
United States of America is now brought to bear 
on subjects of the highest importance in annual meet- 
ings, where the common pursuit of truth is as bene- 

of gold. The auriferous territory in California, which appears 
to be at least 400 miles long and 100 broad, is an alluvial 
soil, derived from the destruction of ancient sedimentary 
rocks of the Paleozoic period traversed by porphyries, syen- 
nites, &c. 
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ficial to tiie moral as to the intelleetufll character, 
and the noble objects of investigation are no longer 
confined to a philosophic fen', but are becoiuiug 
widely diffused among all ranks of society, and the 
most enlightened governments have given their sup- 
port to measures that could not have been otherwise 
accomplished.' SiniuItaneDU» observations are made 

' la bringing to a close s work vhicli ma; iu some measure 
be considered a kiud of K^mne' of Natural knowledge, it may 
not be either oat of place here, or irrelevant to our subject to 
Bllnde tuore particularly to tlie enconragement of late years 
granted to icieotific investigation by our own Government 

It most be confesEed that Great Britain for a long time 
lemuned behind the nations of the conlinetit in fostering 
scientlBc enterprise and reEearch ; and if Elugloud has rivalled 
in most branebea of nntural knowledge, and surpassed iu 
Mime every other people, It has arisen more from 'individual 
eiertiDD, and that spirit of association which forms so happy a 
characteristic of our race, and which has in our political losti- 
lutions so mainly contributed to our natioaal greatness and 
prosperity, than from any direct encouragement from our 
rulers. Whilst France aLd other coatineatul nations were 
endowing the votaries of science, were lavishtag money wi 
Mieu^&c expeditions, and founding inslltutiuns which will 
hand down the names of their sovereigns to posterity as the 
hene&ctorE of mankind, England had done little in the same 
track beyond filling out the memorahle expeditions of Cook, 
and subseqaently those of Vancouver and Flinders, and lbs 
support granted to our grent national ObBervalory, whioh, 
under the directiou of Bradley, Maskelyae, Pond, and Airy, 
has attained a degree of celebrity ouequalled b; any^filro- 
nomical foundation iu ancieut or modem times. 

The coQclusioD of a long war, in opening the tcienti&c 
repositories of the continent to our counlrymen, showed m 
bow much our great instilotioos, with the above solitary exceii- 
tion, were behindhand, not only in extent and utility, but in 
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at numerous places in both hemispheres on elec- 
tricity, magnetism, on the tides and currents of the 

the liberality with which they were conducted. Possessing as 
we did the most ample means, from oar immense colonial pos- 
sessions and oar widely extended commerce, to add to the stock 
of oar knowledge in nataral history, oar pablic collections were 
infinitely behind those of the great states of the continent, and 
scarcely on a par with those of the sovereigns of a second and 
even third rate importance. A better system was loadly called 
for, and a better system has been adopted. Oar great national 
repository, the British Museum — and I here refer more par- 
ticularly to its scientific and antiquarian department, for there 
is still much room for improvement in the literary — has in 
a few years, thanks to the liberality of Parliament and the 
exertions of its trustees and officers, become equal in every 
respect, and superior in many, to any similar institution on 
the continent. Two establishments have been created within 
the last dozen of years which reflect the greatest honour od 
the statesmen, Sir F. Baring, then Chancellor of the Ex- 
chequer, and the late Earl of Besborough, as chief Commis- 
sioners of the Woods and Forests, who fostered them in their 
infancy, and on the talented individuals who were selected to 
carry out the enlightened views of the Government — the 
Museum of Practical Geology, a designation that conveys a 
very inadequate idea of the extent of its attributes or of its 
utility, and the Royal Botanic Gardens at Kew. To the 
first the public is already indebted for a geological survey 
and map of the empire such as never had been planned or 
executed in any other country— only a small instalment, how- 
ever, of great services which the nation and geological science 
are likely to derive from the labours of Sir H. Delabeche and 
his collaborators. The Boyal Gardens at Kew, under the direc- 
tion of Sir W. J. Hooker, lose nothing when compared with the 
most celebrated establishments of the kind, ancient or modem : 
never was public money better bestowed, or in a way to convey 
more useful instruction and gratification to the great mass of 
the community. Whilst every German university had its 
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air and the ocean, and those myaterious vicissitudes 
of temperature and nioialure, which bless tiie fabouM i 

Mnseom of Comparatire Analoiny, when the govemmBEt of 
jBTOlutLouary France had plaetd at the dispcsal of Cuvi«r 
•mple means to lay the basis of that science of which he wai 
to be considered the founder, an emiueDt surgeon, John Hunter, 
animated by tbe Iote of acience alone, and unaided by hii 
Goyemment, was rendering a aimilarserTiceto Great Britain, 
in laying tho foundation of that Museum vhicb to justly bean 
Ma hoaoured name. Thanks to the libemlity of tha Govern- 
ment, and to the well-judged appreciation of the Royal College 
of SurgeoEB, the Hnnlerian Collection has become the proper^ 
of the nation, aod has received such additiooB and ameliora- 
tions as not to be behind any of those of the continent; whilst 
in point of arrangement, fecilities granted for study , and 
real practical utility, it infinitely surpasses them all. To it 
we principally are indebted for the introduction of the study 
of GomparatiTe anatomj into Ihia couotiy, apd for the poesee- 
gion of one of its greatest modem oxpositors, Frofeasor Owen. 
It may appear invidious, at a time when every department 
of oor Government is showing itself so desirous of promoting 
the cause of sdence, to point to any in particular; still wa 
cannot refrain from making special mention nf one In whli^ 
■donee in geoeral, aud more particularly that branch of it 
which forms the priueipal object of this work, and our best 
national interests owe s lasting debt of gratitude — the Hydro- 
gnphic department of the Admiralty ; which, under its pre- 
seni able chief, Sir Francis Beaufort, has attained a degree 
of eminenoo unequalled by that of any other maritime country. 
The Lords of the Admiralty have prohtedof a long period of 
tranquillity to extend oor hnowtedge over almost every region 
of the glo'*' conferring thereby an immense service on geo- 
graphical science, and placing in the hands of our Goyal and 
Commercial marineacoUecIion of charts and nautical instrac- 
tions unparalleled in tbe history of navigation for their extent 
and exactitude. Another brsuch of inquiry, closely connected 
with Hydrography and Navigation, which it required the 
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of the husbandman one year, and blight them in 
another. 

encouragement of a govemment to institute, the investigation 
of the laws of terrestrial magnetism and meteorology, has been 
Tery liberally provided for by Parliament, and most ably car- 
ried out, under the direction of Colonel Sabine, by the estab- 
lishment of special observatories in our widely extended colo- 
nies, and by the publication and distribution of their results. 

The several maritime expeditions undertaken since the 
peace in a purely scientific view reflect the highest credit (xn 
the departments of the Govemment with which they have 
originated, as they do on the eminent individuals, many of 
whom still live to enjoy their well-merited &me, who have 
carried out their country's wishes. The names of Parry, 
Franklin, Back, James C Ross, and Richardson will be pre- 
served in the memory of posterity long after the ephemeral 
glory of their professional career will have been forgotten. 

Although it is to the projectors of such an altered state of 
things, and to the statesmen who encouraged and brought it 
about, that our first acknowledgment is due, our thanks most 
be also expressed to that branch of the legislature which, 
holding, as it rightly does, the public purse, has so liberally 
come forward upon every occasion, when solicited, in grant- 
ing the means to promote scientific enterprise. The votary of 
science therefore owes to the House of Commons the expres- 
sion of his unmingled gratitude. 

But, in paying that just tribute to the Ministers of the 
Crown and to Parliament, we must not pass over in silence 
the encouragement which science has in every department 
met with from the East India Company. Lords of an im- 
mense territory, the Court of Directors, and its servants 
in India, have always shown themselves ready to contri- 
bute in a most liberal spirit to the extension of our know- 
ledge of their widely extended empire. The trigonometrical 
surveys of India, the establishment of observatories, the en- 
dowment of colleges and of scientific societies, the formation 
of collections of natural history at great expense, and which 
it distributes to all those who are likely to make good use of 



CHAP. SXSUI. ADVANCE OP SCrESCE. 425 

The places of the nebulse and fixed stars, and 
their motions, are known with unexampled preciaion, 
and the most refined analyses embrace the most 
varied objects. Three new satellites and nine new 
planets have been discovered within four years, and 
one of these under circumstances the most unprece- 
dented. In the fer iieavens, from Uisturbances in 
the motiona of Uranus wiiich could not be satisfac- 
torily accounted for, an unknown and unseen body 
was declared to be revolving on the utmost verge of 
the solar system ; and it was found in the very region 
of the iieavens pointed out by mathematical analysis. 
On earth, though hundreds of miles apart, that invi- 
sible messenger, electricity, instantaneously conveys 
them, the publication af works od pIiysiciLl rEsearclies, on 
lutlura) history, of astronomical otMetiations, bestoved with 
80 Liberal a baod od men of &cit!ace, the formation of ioch a 
map of its extended domiiiionB and of charts of its coagts aa 
would do honour to any govemment, must place tlie East 
India Couipany in the lirat rank of those mighty PoteutiUes 
of the earth to whom ECience will both now and in after ages 
feel placed under the most lasting obligations. 

Connected with our Oriental empire, ii is due to some of 
the natiTe sovereigns of India to stale that they hBTe not been 
behindhand in imilaling the liberal example of their power- 
ful protMlors. Two mttive priuoeg, (he Sajah of TraTancote 
and the King of Oude, have at very great txpeose established 
astronomical observatoTles in Iheir tcrritorlei, fumished with 
Enropeao iastruments of the most delicate construction, and 
placed uudcr the direction of Enropeaa officers amply en- 
dowed and provided for. The peninsula of India at ihe pre- 
sent moment possesses four astronomical obset^alones little 
bthind those of Europe as regards the means of obserratioa: 
outil lately there did not exist one puhllu observatory in the 
whole extent of the United States of America. 
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the thoughts of the invisible spirit of roan to noLan — 
results of science sublimely transcendentaL 

Vain would be the attempt to enumerate the im- 
provements in machinery and mechanics, the canals 
and railroads that have been made, the harbours that 
have been improved, the land that has been drained, 
the bridges that have been constructed; and now, 
although Britain is inferior to none in many things, 
and superior to all in some, one of our most distin- 
guished engineers^ declares that we are scarcely beyond 
the threshold in improvement. To stand still is to 
retrograde ; human ingenuity will always keep pace 
with the unforeseen, the increasing wants of the age. 
*' Who knows what may yet be in store for our use ; 
what new discovery may again change the tide of 
human afi&irs ; what hidden treasures may yet be 
brought to light in the air or in the ocean, of which 
we know so little ; or what virtues there may be in 
the herbs of the field, and in the treasures of the 
earth — how far its hidden fires, or stores of ice, may 
yet become available: ages can never exhaust the 
treasures of nature or the talent of man." * It would 
be difficult to follow the rapid course of discovery 
through the complicated mazes of magnetism and 
electricity ; the action of the electric current on the 
polarized sun-beam, one of the most beautiful of 
modem discoveries, leading to relations hitherto 
ims.uspected between that power and the complex 
assemblage of visible and invisible influences on 
solar light, by one of which nature has recently 

^ Sir John Rennie. * Charles Babbage^ Esq. 
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been made to paint her own likeness. It is impoa- 
sible to convey an idea of t!ie rapid succession of the 
varied and curious results of ehemistry, and its appli- 
cation to physiology and agriculture ; moreover, 
distinguished works have lately been published at 
home and abroad on the science of mind, which has 
been so suceessfulJy cultivated in our own eoimtry. 
Geography has assumed a new character, by that 
unwearied search for accurate knowledge and truth 
that marks the present age, and physical geography 
is altogether a new science. 

The spirit of nautical and gpographical discovery, 
begun in the 15th century, by those illustrious navi- 
gators who had a Dew world to discover, is at this 
day as enei^etic as ever, though the results are less 
brilliant. Neither the long gloomy night of a polar 
winter, nor the danger of the ice and the storm, 
deter our gallant seamen from seeking a better ac- 
quaintance with " this ball of earth," even under its 
most frowning aspect ; and that, for honour, which 
Ihey are as eager to seek, even in the cannon's mouth. 
Nor have other nations of Europe and America been 
without their share in these bold adventures. The 
scorching sun and deadly swamps of the tropics aa 
little prevent the traveller from collecting the animals 
and plants of the present creation, or the geologist 
from investigating those of ages long gone by> Man 
daily indicates his birthright as lord of ilie creation, 
and compels every land and sea to contribute to hia 
knowledge. 

The moat distinguished modern travellers, follow- 
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ing the noble example of Baron Humboldt, the 
patriarch of physical geography, take a more extended 
view of the subject than the earth and its animal 
and vegetable inhabitants afford, and include in their 
researches the past and present condition of man, the 
origin, manners, and languages of existing nations, 
and the monuments of those that have been. Geo- 
graphy has had its dark ages, during which the situ- 
ation of many great cities and spots of celebrity in 
sacred and profane history had been entirely lost 
sight of, which are now discovered by the learning 
and assiduity of the modern traveller. Of this, Italy, 
Egypt, the Holy Land, Asia Minor, Arabia, and the 
valleys of the Euphrates and Tigris, with the adjacent 
mountains of Persia, are remarkable instances, not 
to mention the vast region of the East, and the remote 
centres of aboriginal civilization in the New World. 
The interesting discoveries of Mr. Layard, who pos- 
sesses every acquirement that could render a traveller 
competent to accomplish so arduous an undertaking, 
have brought to light the long-hidden treasures of 
the ancient Nineveh, where its own peculiar style of 
art had existed anterior to that of Egypt. In many 
parts of the world the ruins of cities of extraordinary 
magnitude and architecture show that there are wide 
regions of whose original inhabitants we know 
nothing. The Andes of Peru and Mexico have 
remains of civilized nations before the age of the 
Incas. Mr. Pentland has found nmnerous remains 
of Peruvian monuments in every part of the great 
valley of the Peru-Bolivian Andes, and many parts 
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of tlie imperial capital Cusco lillle changed from 
wlial they were at llie downfall of Atahualpa. Mr. 
Stephens has discovered in [he woodsof Central Ame- 
rica the ruins of great cities, adorned with sculpture 
and pictorial writings, vestiges of a people far ad- 
vanced, who had once cultivated the soil where these 
enlangled forests now grow, Picture-writings have 
been discovered by Sir liobert Schomburgk on rooks 
■a Guiana, similar to those found in the United States 
and in Siberia. Magnificent buildings still exist in 
good preservation all over eastern Asia, and many id 
a ruinous state belong to a period &r beyond written 
■ record. 

Ancient literature has fumbhed a subject of still 
more interesting research, from which it is evident 
that the lulnd of man is essentiolly the same under 
very different circunistauces : every nation far ad- 
vanced in civilizatioQ has had its age of poetry, the 
diBiua, romance, and philosophy, each stamped with 
the character of the people and limes, and still more 
with their religious belief. Oar profound Oriental 
scholars have made known to Europeans tlie refined 
Saiiscrit literature of Ilindostan, its schools of phi* 
losophy and astronomy, its dramatic writings and 
poetry, wldch are original and beautiful, and to these 
the learned in Greece and Italy have contributed. 

The riches of Chinese literature and their valuable 
geography were introduced into Europe by the French 
Jesuits of the last century, and followed up with 
success bythe French and English philosophers of 
tlie present : to France we also owe much of our 
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knowledge of the poetry and letters of Persia ; and 
from the time that Dr. Young deciphered the inscrip- 
tions on the Rosetta Stone, Egyptian hieroglyphics 
and picture-writing have been studied by the learned 
of France, England, and Italy, and we have reason 
to expect much new information from the more 
recent researches of Professor Lepsius of Berlin. 
The Germans, indeed, have left few subjects of an- 
cient literature unexplored, even to the language 
written at Babylon and Nineveh — the most successftil 
attempt to decipher which is due to a distinguished 
countryman of our own. Colonel Rawlinson/ 

The press has overflowed with an unprecedented 
quantity of literature, some of standard merit, and 
much more that is ephemeral, suited to all ranks, on 
every subject, with the aim, in our own country at 
least, to improve the people, and to advocate the 
cause of morality and virtue. All this mental energy 
is but an effect of those laws which regulate human 
affiiirs, and include in their generality the various 
changes that tend to improve the condition of man. 

The fine arts do not keep pace with science, though 
they have not been altogether left behind. Painting, 
like poetry, must come spontaneously, because a feel- 
ing for it depends upon innate sympathies in the 
human breast. Nothing external could affect us, 

^ The most ancient forms of writing are supposed to be 
Himyaritic lately foand in Arabia, and that of the Phoeni- 
cians, which is the origin of all the alphabets of ancient and 
modern Europe, and probably the form of letters in which 
the sacred Scriptures were written. — (Prichard.) 
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unlesa tliere were corresponding ideas witliin ; poeti* 
cally constituted minds of the highest organization 
are most deeply impressed with whatever is excellent. 
All are not gifted with a strong perception of the 
beautiful, in the same way as some peraons cannot 
see certain colours, or hear certain sounds. Those 
elevated sentiments which constitute genius are 
given to few ; yet something akin, though inferior in 
degree, exists in most men. Consequently, though 
culture may not inspire genius, it cherishes and calls 
forth the natural perception of what is good and 
beautiful, and by that means improves the tone of 
the national mind, and forms a counterpoise to the 
all-absorbing useful and commercial. 

Historical painting is successfully cultivated both 
in France aud Germany. The Germans have mo- 
delled their school on the true style of the ancient 
masters. They have tiecome their rivals in richness 
and beauty of colouring, and are not surpassed in 
vividness of imagination, nor in variety and subli- 
mity of composition, whicli is poetry of the highest 
order embodied. Sculpture and architecture are also 
marked by that elevated and pure taste whicli dis- 
tinguish their other worlis of art.' French artists, 

' The works of Cornelins and Kaulbaoh bear teBtimonj to 
the justice of the otwervations iu the Kxt In drawing, no- 
thing can b* more beflutiftil— in campositicni, nothing can be 
more vsried or lablime. The 'Destruction of Jerusalem,' 
by Kaulhach, in which a powerful genina has cDmhmed the 
troth of Che lii&torian with the iniaglnalton of the poet, and 
executed with (he hand of a master, might bear compariiott 
eveu with the Italian school of colouriug. 
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following in the same steps, have produced historical 
works of great merit. Pictures representing scenes 
of domestic life have been painted with much expres- 
sion and beauty by our own artists; and British 
landscapes, like some painted by German artists, are 
not mere portraits of nature, but pictures of high 
poetical feeling, and the excellence of their compo- 
sition has been acknowledged all over Europe, by 
the popularity of the engravings which illustrate 
many of our modern books. The encouragement 
given to this branch of art at home may be ascribed 
to the taste for a country life, so general in England. 
Water-colour painting, which is entirely of British 
growth, has now become a favourite style in every 
country, and is brought to the highest perfection in 
our own. 

The Italians have had the merit of restoring 
sculpture to the pure style which it had lost, and 
that gifted people have produced some of the noblest 
specimens of modern art. The greatest genius of 
his time left the snows of the far North to spend his 
days in Rome, the head-quarters of art ; and our 
own sculptors of eminent talents have established 
themselves in Rome, where they find a more conge- 
nial spirit than in their own country, in which the 
compositions of Flaxman were not appreciated till 
they had become the admiration of Europe. Munich 
can boast of some of the finest specimens of modem 
sculpture and architecture. 

The Opera, one of the most refined of theatrical 
amusements in every capital city of Europe, displays 
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ihe escellence and power of Italian melody, which has 
been transmitted from age to age by a succession of 
great composers. German music, partaking of the 
learned character of tije nation, is rich in original 
harmony, which requires a cultivated taste to under- 
stand and appreciate. 

Italy b the only country that has had two poetical 
eras of the highest order ; and, great as Ihe Latin 
period was, that of Dante was more original and 
sublime. The Germans, so eminent in every branch 
of literature, have also been great as poets; the 
power of Goethe's genius will render Jiis poems as 
permanent aa the language in which they are written, 
France is, as it long has been, the abode of the Comic 
Muse ; and although that nation can claim great 
poets of a more serioua cast, yet the language and 
the habits of the people are more suited to the gay 
than the grave style. Though the liritish niay have 
beeu inferior to other nations in some branches of ihe 
fine arts, yet poetry, imnieasurably the greatest and 
moat noble, redeems, and more than redeems us. The 
nation that produced the poetry of Cliaucer, Spenser, 
Shakspeare and Milton, witli all the brilliant (rain, 
down nearly to the present time, must ever hold 
a distinguialied place, as an imaguiative people. 
Shakspeare aloue wuuld stamp a language with im> 
mortality. The British novels stand liigh among 
works of imagination, and they have generally 
had the merit of advancing the cause of morality. 
Had French nuvelists attended more to this, their 
knowledge of the human heart and the brilliancy 
, TOL. U. It 
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of their camposition would have been more ap- 



Poetry of the highest stAmp has fled before the 
utilitarian spirit of the age ; yet there is as much 
talent in the world, and imagination too, at the pre- 
sent time, as at any former period, though directed 
to different and more important objects, because 
the whole aspect of the moral world is altered. 
The period is come for one of those important 
changes in the minds of men which occur from 
time to time, and form great epochs in the history 
of the human race. The whole of civilized Europe 
could not have been roused to the enthusiasm which 
led them to embark in the Crusades by the preaching 
of Peter the Hermit, unless the people had been 
prepared for it ; and men were ready for the Re- 
formation before the impulse was given by Luther. 
These are the barometric storms of the human mind. 

The present state of transition has been imper* 
ceplibly in progress, aided by many concurring cir- 
cumstances, among which the increasing inteUig<ence 
of the lower orders, and steam travelling, have been 
the most efHcient. The latter has assisted eminently 
in the diffusion of knowledge, and has probably 
accelerated the crisis of public at&irs on the continent, 
by giving the inhabitants of different countries oppor- 
tunities of intercourse, and comparing their con- 
ditions. No invention that has been made for ages 
hail so levelling a tendency, which accords but toa 
well with the present disposition of the people. The 
spirit of emancipation, so peculiarly characteristic of 
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this century, appears in all the relations of life, poli> 
tical and social. On the continent of Europe it has 
shaken the whole fabric of society, subverted law and 
order, and mined thousands, in order to throw down 
the crumbling remains of the feudal system. The 
violence with which these changes were conducted, 
has naturally led to a re-octioii, but the present 
attempt to inflict upon the world political and spirit- 
ual despotism, must be qihcmeral in its turn, being 
directly opiKwed to the irresbtible progress of the hu- 
man mind. The same emancipating spirit which has 
thruwu young and old into a state of insubordination 
and rebellion abroad, has been quietly but gradually 
altering the relations of social and domestic life at 
home. Parent and child no longer stand in the Hanie 
relation to one another; even at an early age boys 
assume the character and independence of men, which 
may perhaps fit them sooner for taking their share in 
the atiairs of the world ; for it must be acknowledged 
that, whether from early independence or some other 
cause, no country has pioduced more yonthfiil and able 
statesmen than our own ; but, at the same time, it 
places them on a less amicable and more dangerous 
position, by depriving them of the advice and experi- 
ence of the aged, to which the same deference is no 
longer paid. The working man considers his interest 
to be at variance with that of the manufacturer, and 
the attachment of servants to their masters b ne^Iy 
ta extinct in Britain as vassalage. Ambition, to a 
great extent, pervades the inferior and middle grades 
of Mciety, and so few are satisfied with tlie conditvoiv 
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in which they were born, that the pressure upwards 
is enormous. The numerous instances of men rising 
from an inferior rank to the highest offices in the 
State encourages the endeavour to advance in society, 
which is right and natural, if pursued by legitimate 
means ; but the levelling disposition so prevalent 
abroad is pernicious as it is impracticable. So long 
as men are endowed with different dispositions and 
different talents, so long will they differ in condition 
and fortune, and this is as strongly marked in repub- 
lics as in any other form of government ; for man, 
with all his attempts to liberate himself from nature's 
ordinances, by the establishment of equal laws and 
civil rights, never can escape from them — ^inequality 
ofcondition is permanent as the hmnan race. Hence 
from necessity we must fulfil the duties of the station 
in which we are placed, bearing in mind that, while 
Christianity requires the poor to endure their lot 
with patience, it imposes a heavy responsibility on 
the rich. 

In Britain, respect for the labouring^ classes, to- 
gether with active benevolence, form the counterpoise 
to the evil propensities of this state of transition ; a 
benevolence which is not confined to alms-giving, 
but which consists in the earnest desire to contribute 
with energy to the sum of human happiness. In pro- 
portion as that disposition is diffused among the higher 
classes, and the more they can convince the lower 
orders that they have an ardent desire to afford them 
every source of happiness and comfort that is in their 
power, so much sooner will the transient evils pass 
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away, and an improved state of things will commence ; 
kindly and conlident feelings vill then take the place 
of coldness and mistrust. 

The continual increaae of that disinterested benevo- 
lence and liberal sentiment, which in our own country 
is the most hopeful and consoling feature of the age, 
manifests itself in the frequency with which plans for 
ameliorating the condition of the lower classes are 
brought before Parliament ; in the societies funned 
for their relief; and in the many institutions estab- 
lished for their beuelit and comfort. 

Three uf the most beneficial systems of modern 
times are due to the benevolence of English ladies — 
the improvement of prison discipline, savings-banks, 
and banks for lending small eums to the poor. The 
success of all has exceeded every expectation, and 
these admirable institutions are now adopted by seve- 
ral foreign countries. The importance of popular 
and agricultural education is becoming an object of 
attention to the more enlightened governments ; and 
one uf the greatest improvements in education is, 
that teachers are now fitted for their duties, by beii^ 
taught the art of teaching. The gentleness witb 
which instruction is conveyed no longer blights the 
joyous days of youth, but, on the contrary, encourages 
self-education, which is the most efficient. 

The system of infant-schools, established in many 
partA of Europe and throughout the United States of 
America, is rapidly improving the condition of the 
people. The instruction given in them is suited to the 
station of the scholars, and the moral lessons taught 
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are oflen reflected back on the uneducated parents 
by their children. Moreover, the personal inter- 
course with the higher orders, and the kindness which 
the children receive from them, strengthen the bond 
of reciprocal good feeling. Since the abolition of 
the feudal system, the separation between the higher 
and the lower classes of society has been increasing ; 
but the generous exertions of individuals, whose only 
object is to do good, is now beginning to correct a 
tendency that, unchecked, might have led to the worst 
consequences to all ranks. We learn from statistical 
reports that the pains taken by individuals and asso- 
ciations are not without their effect upon the charac- 
ter of the nation. For example, during the eleven 
years that preceded 1846, in which the criminal 
returns indicated the intellectual condition of persons 
accused, there were 81 counties in England and 
Wales in which not one educated woman was called 
before a court of law, in a population of 2,617,653 
females.^ 

1 Twenty of these counties were in England and 11 in 
Wales, and so few crimes took place among educated women 
in the other counties during the 1 1 years mentioned, that the 
annual proportion of accusations against educated females was 
only 1 in 1,349,059. During the year 1846 only 48 educated 
persons were convicted of crimes out of the whole population 
of England and Wales, and none were sentenced to death. 
And during the years 1845 and 1846 there were 15 coimties 
in England and 1 1 in Wales in which no well-educated per- 
son was convicted of any crime. The number of accusations 
among educated persons in Scotland is greater, because edu- 
cation is more general, and because the quantity of ardent 
spirits used in Scotland is five times greater than in England. 
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Crime has generally decreased in proportion to 
the relig'ious and moral education of the people ; (he 
improveiuHit in the morality of the factory-children 
b immense since Government appointed inspeclois 
to superintend their health and education ;' and in- 
deed the improvement in the condition of the whole 
population appears from the bills of mortality, which 
unquestionably prove ttiat the duration of human life 
ifl continually increasing throughout Great Britain.' 

The voluntary sacrifices that were made in 1847 to 
relieve the necessities of a famishing nation evince 
the humane disposition of tlie age, liut it is not one 

Crime is verj' much belav the average in tlie miniiig dlstricta^ 
utd it is Elill iesi frequent in Wales and id the mountaiDons 
Muntry in the North of England. The accomplithraenls of s 
wetf-edncaled person in these ttalisticBl reuords coimist merely 
in bring able to read and write fluenUy.— ' London Statistical 
JoDmoL' 

' Every faMory-child ia limiled to 4S hours of lahoor iu 
the week, and the children must hy law allead Ecbool al least 
tiro bonr5 s day for six days out of the seven, besides a San- 
dsy school — one penny being deducted out of each shilling of 
wages for edncaliou. The inspectors have the power of esta- 
bUshiag schools where wanted, and of dismissiug incompeleDt 
tescbers. The engagement of factory-children iu BritMn 
lasts till they are 13, in the United Stales it ends at 1 5 yesn 
of ages 'Sislislical Joarnal.' 

* The verage duration of the life of sovureigns is greater 
in modem ttian in accienl times, but it is still lower than any 
other class of mankind. The most favourable average fbr 
them is 70-05 yearsi for the English aristocracy it ia 7I'B9 j 
for the English geatry, 74'UO; for the learned professions, 
73'62i for English literary and scientific men it ia 7a'10i 
for the army and navy, 71 -SB; and for the profi'ssions of the 
fine arts, 71' 15.— 'London Statistical Journal,' 
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particular and extraordinary case, however admirable^ 
that marks the general progress — ^it is not in the 
earthquake or the storm, but in the still small voice 
of consolation heard in the cabin of the wretched, 
that is the prominent feature of the charities of the 
present time, when the benevolent of all ranks seek for 
distress in the abodes of poverty and vice, to aid and 
to reform. No language can do justice to the merit 
of those who devote themselves to the reformation 
of the children who have hitherto wandered neglected 
in the streets of great cities ; in the unpromising task 
they have laboured with patience, undismayed by 
difficulties that might have discouraged the most 
determined — but they have had their reward, they 
have succeeded.^ The language of kindness and 
sympathy, never before heard by these children of 
crime and wretchedness, is saving multitudes from 
perdition. But it would require a volume to enu- 
merate the exertions that are making for the accom- 
modation, health, and improvement of the people, 
and the devotion of high and low to the introduction 
of new establishments and the amelioration of the 
old. Noble and liberal sentiments mark the pro- 
ceedings of public assemblies, whether in the cause 
of nations or of individuals, and the severity of our 
penal laws is mitigated by a milder system. Happily 
this liberal and benevolent spirit is not confined to 
Britain, it is universal in the States of the American 

1 There are 62 Ragged Schools in London, and Govern- 
ment undertakes to send annually to the colonies 1 50 of such 
of the scholars as choose to go. — * London Statistical Journal.' 
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Won, and it is spreaiiing widely througli the more 
civilized countries of Europti. 

No permanently retrograde movement can now 
take place in civilization ; the diffusion of Christian 
virtues and of knowledge ensures the progressive ad- 
vancement of man in those high moral and intellectual 
qualities that constitute his true dignity. But much 
yet remains to be be done at home, especially in re- 
lig^ouB instruction and the prevention of crime; and 
millions of our fellow-creatures in both hemispheres 
are still in the lowest grade of barbarism. Ages and 
agM must pass away before they can be civilized ; but 
if there be any analogy between the period of man's 
duration on earth and that of the frailest plant or 
shell-iiih of the geological periods, he must still be in 
his infancy ; and let those who doubt of his indefinite 
improvement compare the first revolution in France 
with the last, or the state of Europe in (he middle ages 
with what it b at present. For, during the recently 
disturbed condition of the Continent and the mistaken 
means which the people employ to improve their 
position, crime is less frequent and less atrocious than 
it was in former times, and the universal indignation 
it now raises is a strong indication of improvement! 
In our own country, men who seem to have lived 
before their time were fonnerly prosecuted and 
punished for opinions which are now sanctioned by 
the legislature, and ackoowledgdl by all. The moral 
disposition of the age appears in the refinement of 
conversation. Selfishness and evil passions may poa- 
■ibly ever be found in the human breast, but the 
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progress of the race will consist in the increasing 
power of public opinion, the collective voice of man- 
kind r^ulated by the Christian principles of morality 
and justice. The individuality of man modifies his 
opinions and belief; it is a part of that variety which 
IS a universal law of nature ; so that there will pro- 
bably always be a diflPerence of views as to religious 
doctrine, which, however, will become more spiritual, 
and freer from the taint of human infirmity ; but the 
power of the Christian religion will appear in purer 
conduct, and in the more general practice of mutual 
forbearance, charity, and [love. 
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Helcl"" 


CountriES Id 




KuiH of !!««. Monnliun., !«. 


inEn^lrf. 


which 


Authoilli*. 


Pmb of Mont l»eraD . . . 


9.196 


AIpa,G. 


P. 9. 


„ or Col des FoaStrea . 


9,581 


-, P. 




„ of Uie SteWio . . . 


9,177 




1 B. 


aVs. 


„ Bornardino 






7,015 




, R- 




„ the Bplugen 






6,94C 




, R. 




„ St. Golbard 






6, BOS 




, K. 


8.S. 


„ Mont Cenis 






6,77S 




, G. 


P. 6. 


„ SimplOD . 






6,S7B 




, L- 




„ Tendc . 






fi,159 




, «. 




„ Mont Genfevr. 






6,119 




■ c. 


p.'k 


„ BrcnDOr . 






4,659 




, H. 


A. S. 


.. Pontcbba . 






3,G2S 




. J. 


A.S. 


Mnlahilc Peak . 






ll,l«S 


PyreneeB 


A. B. L.' 


; Mont I'ordu Feak 






10,^9* 






Mabore, CyUnder of 






10,e99 












10,«BI> 






Yignemale „ 






10,820 






PiaduMidi . . 






5,5*0 






Canigon . . . 






9,137 




<• 


ratlee if the Pyraieei 


- 








P»3B or Port d'Oo . . . 


9,S43 


_ 


^ 


„ d'Eataube . . 


e,<oa 








7,65+ 






„ da ToumiBlet . 


7,H3 






Pie do Snncy 


6,188 


Prance 




Plomb du Canta! . 






6,093 






UoDtMeien . . 






5,79S 






PU7 de Dome . 






4,806 






Ballon des VoagM 












Mont Ventoux . 






eiaea 






Blert^ Credos" 






11,483 


Spaii 








10,552 




Bory. 


Eitrelta . . . 






7,526 




Franilnl. 


Siete PicoB . . 






7,244 




Bauia. 


Pefia Law , . 






8,22a 






El Godor . . . 






6,575 




Rojki Clft- 










Monte Corno, or Gran Saaao 




Italy, Apen- 




d'ltolia . . . 






9,521 




nines 


Schonw. 
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H^ish- 


CouDtrin in 






in Engluh 




Aalboritlo. 




Fs«. 


simUBd. 




MoDte Vellino .... 


7,S51 


Itaij, Apen- 


Do Prpny. 


TcrmeniUo Grands , . . 


7,aia 


nines 


Scliow. 


Monte Amaru di Majella . 








Moate Cimone • . . . 


6,975 






Moot Amista .... 


6,794 


Tuscany 




VesuviuB, Punta del Palo, 




Kingdiim of 




Aug. 1847 


3,947 


Naples. 


Chev.Amanti 


Monte Somma .... 


3,869 






Monte Cavi (Moiu AJbanua) 


3,aoa 


of Home. 


SohoW 


St. Oreste or Sonioto . . 


2,140 




Passes of the Apennines ;— 








Paw of Noviordi GioTi . . 


1,550 


Apennines. 




„ La Bochctta . . . 


2,550 






„ Pietiamala . . . 








IdoHds if the Mediterraneaa :— 








Monte Botondo .... 


8,767 


Corsica 


A. B. L. 


„ d'Ora 








„ GoaerarBenIa . . 




Sardinia 


La Marmora. 


Mount Etna 


10,874 


Sicily 


W.ll. Smyth. 


PlzzD di Cane .... 






A.B.L. 


Mount Eryi 








Stromboli 


2,6S7 


Uptk lalGS. 


Dc Boroli. 


GrttaandMoreai— 








Mount Guiuno .... 


8,538 




Pcytier." 


ParnosBus 


8,0B8 






TaygeluB, Mont St. Eliaa . 


7.904 






Mont Olonas 


7,293 






„ Kelmoi 


7,796 






„ Athoa 


6,778 




De Boreli. 


„ HoUcon .... 






Peytior. 


Delphi 


6, '725 






Mont Hjmptma .... 


3,378 


'.'. 


>. 


Central Europe: — 








HuskaJoyana .... 


9,912 


E. Cacpatbg. 


Malte Bn 



HdihU di 
BoUije, I 



igthsPnnihtipedtiliHitatht Mon 
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Namei of Flaees, MonntainB, kc 

Budosch, Transylvania . 

Sarml 

Mount Tatra, highest point 
,, Csabi Peak 

„ Lomnitz Peak 

Biesenkoppe, in the Biesenge- 
berge 

Peldberg, in the Schwarzwald 



Belchenberg 
Kandelberg 



» 



ft 



Schneeberg, Biesengebirge . 
Kanunkoppel „ >, 

Sonnenwerbel, in the Erzge- 

birge • 

Bachelberg, in the Bohmer- 

wald 

Steinberg, Moravia . . . 
Brocken, Hartz • • • • 
Schneeberg, in the Fichtel- 

gebirge 

Blessberg, in the Thnringer- 

wald 

Glockner „ ,i 

Gross Feldberg, in the Tau- 

nus Chain . • • . • 
Lowenberg, in the Sieben- 

gebirge 

Norway and Sweden : — 
Skagtoltend . Lat. 61^ 24' 



Eoldetind . 
Sogne6eld 
Mugnafield 
Schneehattan 
Pighoettan . 
Sulitelma . 
Langfield . 
Melderskin 
Lyngen Mountains y, 



Lat. 61° 2(f 

62 20 

62 2 

67 5 

61 53 

60 

69 30 






)) 



Heights ' Countries in 
in Ei^lish which 

Feet. situated. 



Author 



9,593 
9,593 
8,524 
8,314 
8,861 

5,394 ; 
4,675 j 

4,642 
4,160 

4,784 
4,265 

4,124 



4,561 
3,511 
3,658 

3,461 

2,748 
2,231 

2,775 

2,024 



£. Carpaths, 
W. Carpaths. 



> > 



Germany 



» > 

»> 

> > 

> > 
>> 

1 > 

> 9 
9 9 

J 9 

>» 



8,101 

7,224 
7,182 
7,215 
8,120 
6,788 
6,178 
6,598 
4,859 
4,300 



Scandinavian 
Mountains 



J > 
>> 
> > 
» > 

9 9 

>» 

9 9 
>» 



A.B. ] 

Wahlei 

» 9 

A. B.I 

Horen. 

French 

ginee 

9 9 

Bohnen 
beige 

Charpei 



Stembe 

David. 

Zach. 

Goldfusi 

Zach. 

9 9 

Schmidt 
Nose. 



Eeilhau 



9 9 

Hagelsts 

Forsell. 

Eismark 

Hagelsta 

Wahlenb 

Hagelsta 

Vou Bug 
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HciBhUr 


Counlrin In 




Himn Df Pb«^ Houliltui, &c. 


in Ealfl'tli 








FfO. 


■itiuled. 




Great Britain .— 






BenNevi 


4,86S ScotUnd. 


Jememn. 


Cnirntoul, Aberdsenshirc . 


4,a23 


PlayfBir. 


Ben Avon 


3,9.^1 








S,945 






Sohibslllra „ . . 


3,5(14 






SuowdOD 


3,557 


Walei 


Roi! 


CaderMrls 


3,550 






Cum Llewellyn . . , . 


3,471 






Cross Fell, Cumherlnnd . . 


3,383 


England 


Jtmltoa. 


Helvyllen, „ . . 








Skiddaw, „ . . 


3,058 




Dr.Young. 


SchuDner Fell, Yorkahire . 






Smith. 


CoDieton Fell, LsncBShira ■ 


2,575 




,, 


Cheviot Mills 


2,657 






PenCI&nil HilU .... 


1,87S 


Scotland 


Plajialr. 


Curran Tual, Kerry . . . 


3,412 Ireland 


Ni.^n.0. 


Sleib Donnnrd .... 


S,i4G 






Nephin. Majo , . . . 


3,G44 






Monroe Monntaina, Down . 


2,493 






BeaMore, iBtflofMuU . . 


3,100 


Hebrides. 




HecKIgleof 9. Uiat . . 


3.002 




BoqV. 


CuchulUn, IsloofSkye . . 


2,995 




M'CuUoch. 


Mount Rous 


S,5g3 


She'lIuiU 


Laing. 


Iceland and Faroe ;- 










5,115 


Iceland 


A. B. L. 


Hcc!. 


5,210 








2,172 


Fer« 


Stein. 



Himalaya Chain : — 

KaucUn.junga, W. part 

E. Peak 

Dwalaghiri .... 

Jawabir • . • . . 



28,178 
27,826 
28,080 
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N>Ifl«0fPlKH,MoU] 



Dhaibun 

Kabroo ...... 

Chnm&Uri 

Fowhunry, or Donki&h Lah . 
Kanch&a-gbon .... 
Momanangli, oc GarlB . . 

Apl Paik 

P»k No. 12 

" 23 .... . 

„ 25 

St. George's Peak . . . 
8t. Patrick's Peak . . . 
GuDgoutil r^'nimid . . 
Jovniee FcKk (highest) . . 

Kailu Peak 

Kobibabs ..,.., 
Pe&k N. of Cabul . . . 

Fassei of tilt Hinxalaya : — 
MareiNiglnkPnsB . . . 
Karokorum Pass . . . . 
FarsngU Pass .... 
KronbniQR Pass . . . . 
Laogpya 

Ghaut . 
Livu T.ek I 
Nili Ghnut 
Paralaha F 



Ararat . . 
Ai^aruB . . 
Beloukha . . 
Mount Libaaus , 



Sa Hwkn-> 'Joumil at BdUOT,' Mi 
The Heigl^^lowed \>1 the Isten A. 



, Dhura 



Tibet 
Sikkim 



S3, 363 ] 
S2,3I3 

22,727 
32,277 
33,500 

23, ess 

21,319 

il,S40 
21,000 



I Kali and E 
( broncb of I 
J the Gaines. ( 

} Between tb 
Gaoges and I 
Suti^. 
Kumaoon 
Tibet 
Hindoo CuBh I 



Dr.Tboma 
ttingha 



Dr.'Hooke 

A. C.- 
Thomson. 

A. C, 

V. B. L. 

emine Journey toifaeSa 

keataraHuoiboldfi', 



TABLE OF HEiaBTS. 







CounW™ iB 




















MaantHoreb 


B,593 


Byri. 


BUppelL 


„ 81n^ 


7,498 






Jeb«lS.[l»l 




,, 












TremdPe»k 


5,071 







AFRICA, AXD ISLANDS 
Mount AtU» (MUtain) . . 
„ Abba Jurriitia'' lO'N 
„ Buahat . 13° WS. 
Kilimandjaro . 4° 0') 
(doubtful) 

HoaufWogo, Lat. 6° 30' N. 



Pico Riiivo . . 
Peak of Teneiiffe, or de Tejde 
ChahoiTft, Teneriffa . . . 
Pico de Cruz, Polmk. . . 
Los Peioa, Great Canitj • 
Alto Gsroona, Gomen • ■ 

Assea' Ears, FuestaveDlura . 
Peak of Fogo 

Pleo, bland of San Antonio 
Pico, Island of Pico . ■ . 
Pico de Vara, Island of St. 

Michael'i 

Caldelra de Su. Barbara, 

Terceint . . 



( THE ATLAHTIC. 



,1 


40.1 


Ift 


ODH 


14 


HKa 


UO 


OOU 


la 


350 


15 


740 


u 


ano 


3 


816 


fi 


05fi 


Itl 


17W 


' 


HNS 


; 


-ill! . 


*> 


4IIII 








ild? 






« 


l34 


n 


Rin 


7 


6ia 


3 


570 


3 


600 



Abyaeinia 

^ I in the 
Mtng. of 
tlie Moon. 

Southern 
Ethiopia 

Northern 
Ethiopia 

Cape of Good 
Hope 

Madeira 
Canaries 



Ani-ofPhil. 
IFAbbadie.' 



^omiiMS. 1<« otagmt nambet of 0Kignpbt»1 PoiitiinM at Hri 
I b; M. A. T. d'Abbidle, during hli tnT*1> and lonf mldsBBB fn 
lUDicUed to the intbot thnaTh Hr. PoiIUnd. 






Vldil't iDCboilI 



'• iDCboiliT u* Uua in- 
■,u«eaud imdef hie ilit 




JVorti Amarica .-— 
Haunt St. Elias . . . . 

Fopoc&tepetl 

Oriz&bi 

I>t«cihu*tl 

Nevndovf Tolucn . ■ • 
SUrra NfvaJs . . . 

Fcrote Mountaia . . . 
Fair Wenlhur MountflJn . . 
JoruUo ....•• 
Volcan de Fuego, west peak 
„ „ east peak 

Iiaiu, or Volcuio of Cartago 
West ladies:— 
Blue Mountaina 
la Souffriure 
MDnCognc Feles 
Mount Garon 



Roruma . L 
Flsin of Bogota 
Volcano of Tolii. 



Antisana . 
Cotopaxi . 
Pichincha . 



1fi 


^^f' 


17 


717 


17 




in 


70ft 


ift 


ft41t 


u 


170 


la 


41 n 




925 


* 


265 


la 




la 




11 


4HU 


7 


277 


4 


4,1i! 


* 


a7U 


R 


fino 


» 


9H(I 


7 


4fi() 






Itt 


U2U 


IT 


034 


li> 




IM 


434 


1B 


137 






91 


4?4 


17 


!tm 


16 


424 



A. B. L. 

Hnmlioldt. 



N. America 

Mexico 

Gaatemala 



Venezuela 



Badl QalL 
Ph:^'. Atlu. 



^^^^^ 




Hirtiht. 


Coantria in 




f Pl»c«, McBinUins, &r. 


inE^Kliill 


wbieh 


Anthoriil™. 




16,138 


Andes of the 


LaCon- 






Equator 




IsPe&k .... 


17,525 


Pera 


Petitland.' 




I7,S90 






■Ota Peak, Saow-Une 


ir,,-2n 






. . L«t. U° 58' 




Bolivia 




> of ArequipB 




Peru 




t . . Latl7=41' 








ui.orNcvaduQfTuwra 








Pe 










salaso 






iri! '. Lttt.'l8<>a3' 


ai,9B0 






™., S. Poak . . . 


21,286 


Bolliian 
Andes 




M. Peak . , . 


2I,0*.1 






eomftni, N.Pesk. . 


20,355 






'eak . Lai. 16° 10' 


20,115 






■■i, or Huajni PotoBi 


aO,2B0 






. . Lat. 16° 25' 


1S,210 






Ida, S. Peak . . . 


19,3S6 






1, S. Peak . . . 


21,140 






do Ins Litanias . . 


14,500 






riPoak .... 


16,100 








16,152 




" 


, of Chorolque, 








»,™;.,„- ; : 


16,550 




Redhead. 


23,910 


Chile* 


Bceche; and 








Fitiroy. 




b«n«fcmfto~ 


TTnL^om of ■nttcM, ind of the Villryi of Yo«y. GoIIm, lod Dengoi- 
ri InllH W..,T0l,i.p. im. Th= height h.n Hriinrd to tlit P«Ji of 


ckmanU hu I(d <u ta ailopt . mneli pmler elenllon bi the Bbm of Uh 


b. IllH. (<.gn by lh.t l.lcniod stBmr. 


iBDCtrieUy doiKUted^u « tpImho, in hu. 33° S8' 30", long. 70° UO' SO" W„ 




h Piom a HUlon dmt Cipain Filireyi, il Vilpmlw, Ciptnln Brtdsey 






un,»D ten ibgia tlu •». 


^^ 2a2 


^B^^ -* '^ 
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[AIP. 





Heights 


Conntries in 




Names of Places, Monntains, Sec. 


in English 


which 


Authorities. 




Feet. 


situated. 




Peak of Dona Ana • . • 


16,070 


Chile 


Domeyko.^ 


Tupungato ..... 


15,000 


>> 




Volcano of Antuco . . . 


8,918 


> > 


Domeyko.] 


Volcano of Osomo, or Llan- 








quihue 


7,550 


>> 


Fitaroy. 


Tanteles • 


8,030 


J , 


, , 


Minchinmadava Volcano 


8,000 


> , 


, , 


Mount Stokes . • • . 


6,400 


Patagonia 


Fitzroy. 


Mount Burney • . • . 


5,800 


>> 


y > 


Mount Sanniento • . • 


6,900 


Tierra del 
Fuego 


>> 


Mount Darwin . • • • 


6,800 


J > 


»> 


Passes of the Andes ; — 








Pass of Rumihuasi • . . 


16,160 


Peru 


Gaye. 


„ Altos de Toledo 


16,790 


, , 


Pentland. 


,y Pacuani . • . • 


15,340 


Bolivia 


, , 


,) Chullunquiani . 


15,160 


, , 


, , 


„ Vilcanota, or la Raya 


14,520 


Peru 


, , 


„ las Gualillas . . . 


14,750 


} , 


, , 


„ Paramo d*Assuay . 


15,528 


Equator 


Humboldt. 


„ las Guanacas . . 


14,708 


, > 


Bougeur. 


„ Quindiu . • • • 


11,502 


N. Grenada 


Humboldt. 


„ el Almorsadero • . 


12,850 


, , 


, , 


„ Come Cabello, 








Lat. 27° 30' S. 


14,520 


Chile 


Domeyko. 


„ Dona Ana 








Lat. 29° 36' S. 


14,829 


« • 


« * 


„ Portezuela de la La- 




/ r 


1 


guna Lat. 30° 15' 


15,575 


1 1 


, y 


„ La Cumbre . . 


12,450 


, , 


Pentland. 


„ las Peuquenes, E . Pasi 


i 13,810 


) » 


Domeyko. 


„ elPortiUo W. „ 


14,370 


)) 


>> 


Mountains of Brazil : — 








Itambe 


5,960 




Eschwege. 


Villarica chain, Serra da 








Piedade 


5,830 


• • 


% • 


Itacolumi ..•••• 


5,750 


• • 


f 7 

yy 



» The heights given on Mr. Domsyko's authority are taken from his very interei 
ing papers on the Geology and Mines of Chile, inserted in the Annales des MiB( 
1846, 47, 48. 



m] 



TABLE OF HEIGHTS. 



45S 



ISLANDS IN THE PACIFIC, POLYNESIA, AUSTRALASIA, &c. 



of Places, Mountains, &c. 



n 



Ide of Bourbon, highest point ■ 
Mount Ambotismene • • 

Adam's Peak ' 

Mount Slamat or Tigal • • 

Sumbung • • . . 

Gounnong Pasama, or 
Ophir . • • . 
Volcano of Matua • • 
Peak of Unimak • . . • 
Howna Kea • • • . • 

„ Boa 

Tobreonou • • . . • 

Mount Wellington, or Kosci- 

usco .... 

Lindsay Lat. 28^ 20'S. 



If 






Canobolas ,. 33 25 



» 



Edgecumbe 
,,. Egmont • • 

Tcngariro Mountain • 

Mount Erebus 
„ Terror • . 



Heights 

in English 

Feet. 



8,340 
11,506 

6,152 
11,930 
11,030 

13,840 
4,500 
8,593 
13,953 
13,760 
12,250 

6,500 
5,700 
4,551 
9,630 
8,840 
6,200 
12,367 
10,884 



Countries in 

which 

situated. 



• • 



Madagascar 

Ceylon 

Java 

» > 

Sumatra 
Kurile Is. 
Aleutian Is. 
Sandwich Is. 

> > 
Otaheite 

New Holland 

» > 

» > 
New Zealand 

) Antartic 
j Lands 



Authorities. 



Phys. Atlas. 
A. B. L. 

Junghuhn. 
> » 

Raffles. 
Phys. Atlas. 

Wilkes. 

> > 
Phys. Atlas.^ 

Strelizki. 
Mitchell. 

Bidwell. 
Diefienbaeh. 

Sir J.C.Ross. 



LAKES AND INLAND SEAS. 



Sirikol, source of the Oxus . 
Manasarowar and Raikas Thai 
Chumurari Lake . . • • 

Titicaca 

Lake Ngami 

Baikal 

Lake of Van • • . • . 

Aral 

Caspian Sea, below the level 
of the Ocean • . . • 

Dead Sea, betow the Ocean • 



15,630 

15,250 

15,000 

12,847 

2,825 

1,535 

566 

36 

82 

1,312 



Pamer 


Wood. 


Tibet 
Peru-Bolivia 


Strachey. 

Cunningham. 

Pentland. 


S. Africa 
Asia 


Murray. 
A. C. 


Turkey in 
Asia 


»> 


Asia 


M 


) ) 


Russian 


Syria 


Survey. 
Symonds^ 
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1" 


Nu« or Run, HooDUhu, Sec. 


HM^ti 


'3.'" 


.—■ 


Lake of Kbwi-, lek.w the 
Oceui 

I.>ke Superior . . . ■ 
„ oftuoBme ... 
„ ofOeney. . . . 


an' 

5»6 
t,407 
1,230 


Syrta 

N. Amerie* 

SwltEwlaud 





HEIGHTS OF BOME BEMARKABLE INHABITED FLACSL 


BomiliDid, PMt SUtKm . 


15,542 


Andei of 
Peru 


Gaje. 


Aynvirinl, Port Btitioii . . 


14 960 


Pera 




?•«, Post BtaUon 16° OS'S 


14,4U0 




PcDllaid. 


Ape „ „ 16 13 


14,376 








14,fi8;i 






Tmcon, village . 17 47 


13,6m) 






Calunaru . . 16 54 


13, SSI) 


Bolivia 




Antiswia, fkrin > . . . 


13,454 


Eqoator 


Hu^'boldL 


Potooi, city 




Bolivia 


Pentlani 


Puuo, city 


12,870 


Fern 




Oruro, „ 


12,454 


Bolivia 




Arqu«e. highett vilbge in 








Etbiopi* 


ia.S35 


Abyssinia 


D'Abba^ 


LaPai, city 


12,226 




Pentlaod. 


Miquipanip., vilUge . . . 


11,870 


Pom 


Humboldt. 


Cusoo, city 


11,384 




Pentlaod. 


Quito, o«pitol of the Equator 


9,S43 




Homboldt. 


Chuqui8«ca,oapit*lorBolivi« 


9,343 


BouVia 


PentUnd. 


Bogota, capital of Sow 








Grenada 


8,780 


N. Grenada 


Humboldt. 


MmIco 


J,S70 


Heiico 




Arequipa, city ... . 


7,852 


Peru 


Pentlaod. 


Higheet villagea od S. aide of 










13,000 


Eumaon 





•t the Like ot llberiugiTaii in th* uMe, an 
ot to be nlled upon, >inc« II dlffvn by wnie h 
lUUIcaUy bv tbree different otmmert, de Bcilo 
, the meui ot whkh ri>e* fill iu loci bel» U 
■ fClTeo et Tol. L p. 1S7, ind vol ii. p. i. >Ul reqii 
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Names of Places, Mountains, &c. 



Leh 

Niti, village 

Daijeellng, town . , • . 

Cabool 

Saka^ capital of Enarea 

Lat. 8° 11' N. 
Kandahar ...... 

Teheran 

Kashmir, city. • . . . 
Hospital of Great St. Bernard 
„ of St. Gothard . . 
St. Veran, village • • • 
Breuil, village • . • .' 
Bareges, „ .... 

Brian^on, town .... 
Jerusalem . • . • • 

Madrid 

Santiago, c-apital of Chile 

Munich 

Geneva ••••.. 

Turin 

Lima 

Vienna • 

Milan ...... 

Paris, Observatory • . 
Rome, Capitol .... 

Berlin ....... 



Heights 

in Ei^ilish 

Feet. 



11,000 

11,473 

7,166 

6,382 

6,050 
6,. 563 
4,187 
5,818 
8,110 
6,808 
6,693 
6,584 
4,072 
4,285 
2,565 

1,994 

1,750 

1,764 

1,450 

755 

520 

436 

420 

213 

151 

131 



Countries in 

which 

situated. 



Thibet 
Kumaon 
Sekim Hima> 

laya 
Afghanistan 

Ethiopia 

> » 
Persia 

Kashmir 

• • 

Alps, P. 
„ C. 

„ P. 
Pyrenees 

Alps, M. 

Sjrria 

Spain 

Chile 

Bavaria 

Switzerland 

Piedmont 

Peru 

Austria 

Lombardy 

France 

Italy 

Prussia 



Authorities. 



Strachey. 

Webb. 

Waugh. 

Bumes. 

D'Abbadie. 
Humboldt. 
A. C. 
Hugel. 
A. B. L. 

> > 
P. S. 

A. B. L. 

»> 
Berton and 

Rusegger. 

A. B. L. 

Pentland. 

A. B. L. 

> > 
Pentland. 

A. B. L. 

> > 
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Abbadie, M. a. d*, 145, note, 147, 
385, 386, 387, 388, notes 

Abyssinia, i. 145-148; dimensions of, 
145 ; table- land, 146 ; mountains, 
ib. ; geological structure, 147 

Acidtdous springs, i. 265 

Adanson on the age of trees, ii. 224, 
note 

Admiralty, its encouragement of sci- 
ence, ii. 423 

Afghanistan, flora of, ii. 152 

Afnca, extent and area, i. 139 ; height 
of table-land, 140 ; ' interior of 
continent, 141 ; width at the Cape 
of Good Hope, 142 ; western 
monntains, ib. ; the karroos, t6. ; 
western coast, 143; fertile tract 
across the continent, 148, 149 ; 
deserts, 149-154; analogy of 
Southern Africa to the Deccan, 
153 ; earthquakes, 266 

, rivers of, i. 380-392 ; the 
Gariep, or Orange River, 380; 

, the Zambesi, 381 ; the Haines, ib. ; 
the Hawash, t6. ; the Zaire, 382 ; 
the Nile, t6.-389; the White Nile, 
382 ; its affluents, 383 ; the Blue 
Nile, 384 ; its tributaries, t6. ; 
the Takkazie, «&. ; Abyssinian 
rivers, 385 ; course of the Nile, 
386 ; its basin, 387 ; velocity, »6. ; 
inundations, 388 ; ancient renown 
of, 389; the Niger, 389-391; 
barbarous state of its nations, 389 ; 
its sources and course, 390 ; its 
affluents, t6. ; its branches, ib. ; 
inundations, 391 ; the Gambia, 
392 ; the Senegal, ib. 



Africa, flora of, ii. 172 ; birds of, 
310 ; quadrupeds of, 349 

Agassiz, M., on a former glacier in 
the valley of Chamouni, i. 77 ; on 
the orders of fishes, ii. 254, Tiote 

Agouti, ii. 368 

Agua, volcano de, i. 197 

Ai, species of sloth, ii. 361 

Airy, Mr., i. 7 ; ii. 421 

Alector, genus of birds, ii. 319. 

Alleghannies, chain of, i. 219, 220 ; 
area, 219 ; scenery, 220 ; branches, 
ib, ; vegetation on, ii. 194 

Alligators, ii. 285 

Alpaca, or Paco, ii. 364 ; on natural- 
ization of, in Europe, t6. 

Alpine vegetation, ii. 149. 

Alps, the, i. 69, 70 ; Higher Alps, 
their extent, 70 ; elevation of cen- 
tral ridge of, i6. ; width of the 
chain, 71 ; flora of, ii. 140 

Altai* Mountains, i. 100-104; length 
and breadth of the chain, 100; 
form, 101 ; geology of, 102-104 

Alluvial deposits by rivers, i. 39 

Amblyrhynchus, genus of reptiles, ii. 
287 

Amboyna, its vegetation, ii. 161 

America, length and fbim of the 
continent, i. 155 ; its natural di- 
visions, ib. ; climate, a6. ; moun- 
tains, ib, ; mean height of, 231 

• , rivers of, i. 412-432 ; the 

St. Lawrence, 412 ; Arctic streams, 
413; the Mississippi, 413-416; 
its sources, 413 ; tributaries, 414, 
415; the Missouri, 414; the Ar- 
kansas, t6.*, t\v^ BftA. ^v'j'st^ *».\ 
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the Ohio, 415 ; length of the 
Mississippi, 415; floods, 416; 
rivers of the Alleghanny chain, 
417 ; of the Rocky Mountains, 
ib. ; Mexican rivers, 418 ; rivers 
of the Andes, 419, 420 ; the Ori- 
noco, its rise and course, 421 ; 
tributaries, t6., 422 ; area of its 
basin, 422 ; floods, ib. ; the Ama- 
soiis, its rise and course, 423 ; its 
basin, t6. ; tributaries, 424, 425 ; 
floods, 425; branches, ib, ; colour 
of American rivers, 426 ; the Rio 
de la Plata, its rise, 426 ; tributa- 
ries, t&. ; length, 427 ; floods and 
inundations, ib. ; the Colorado, 
428 ; the Rio Negro, «6. ; the 
£ssequibo, t6. ; navigation of 
South American rivers, 429 ; the 
Pari, 430 ; the San Fi^ancisco, ib. 

America, continental islands of, i. 
239 

— — — peopled from Asia, ii, 397 

— — , Central, its dimensions, i, 
195 ; mountains, ib. ; climate and 
vegetation, 198 ; volcanos, ib., 
199; geology, 202-204; flora 
ii. 198 

, North, its dimensions and 



structure, i. 205 ; mountains, 
205-212, 219, 220; plains, 213- 
219, 221-223 ; progressive extinc- 
tion of aborigines, 223 ; geological 
notice, i6.-228; volcanic action, 
223 ; fossil mammalia, 224 ; ana- 
logy of the geology of North Ame- 
rica with that of Europe, 225- 
223 ; mean height of the continent, 
231 ; coal-fields, 316-318 ; flora 
of, ii. 192 

-, South, length and width, i. 



156 ; its mountains, 156-177 ; 
low lands, 178-194; their extent 
and area, 178; geology, 185-194; 
volcanic remains, 185, note ; up- 
heavings and subsidences, 189- 
192; mean height of the coiiU- 



\ 



nent, 231 ; earthquakes, 266 ; 
tropical flora of, ii. 201 
American birds, ii. 313 ; quadrupeds, 
355 ; races of man, 378 

Ammonia in the atmo^here, 11. 18 

its use in vegetation, 116 
Amphiuma, ii. 277 
Amucu, lake, i. 175 

Anatolia, table-land and mountains 
of, i. 83, 84 

Andes, chain of, i. 154-168 ; Pata- 
gonian Andes, 157 ; Chilian Andes, 
158 ; Peruvian Andes, 160 ; fer- 
tility and populousness of, ib.; 
ancient civilization, 161 ; Bolivian 
Andes, ib., 162; tiiree ranges of 
the chain, 164 ; Andes of Condi- 
namarca and Merida, 169 ;' passes 
of the Andes, elevations of, 169, 
170; climate and temperatare, 
170, 171; development of volcanio 
force in the Andes, 185-187; 
geology of, 187-191 ; coftl fband 
in, 188 ; volcanic products, 189; 
sea-shells in, ib. ; idtemate eleva- 
tion and depression o^ 189-191 ; 
volcanos in eruption in 1835, 192 ; 
Andes of Central America, 195, 
196 

Aneroid barometer, ii. 34 

Angara, a Siberian river, iL 9. 

Angora goat, ii. 340 

Animated beings, new races of, ac- 
company great geological chaises 
in the strata, i. 41 ; their ancient 
geographical distribution, t6. 

Anjou, Lieutenant, his voyage, i. 122, 
note 

Anoa, the, ii. 348 

Anolis, genus of reptiles, ii. 287 

Antarctic lands, i. 288-291 

Ant-eaters, ii. 354-361 

Antelopes of Asia, ii. 345 ; of Africa, 
351 

Antelope Suga, ii. 342 

, prongbuck, or American, 

U.357 
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Anti-Libanos, height of, i 136 

Ants, ii. 242 

— , white, their ravages, ii. 242 

Antnco, vegetation at, ii. 209 

, volcano o^ L 186, note 

Apennines, i. 73, 74 ; their extent, 
73 

Aptenodytes, sonthem penguin, ii. 
321 

Apteryx, anomalous bird, ii. 324 

Arabia, peninsula of, i. 132-135; 
elevation of table-land, 132; moun- 
tains, 135 

Felix, i. 133 



- Petrea, i. 134 
flora of, ii. 169 



Arabians, ii. 375 

Arago, M., on the climate of France, 
ii. 32, note I on polarized light, 
85 

Aral, lake of. ii. 6, 7 

Ararat, Mount, i. 85 ; ii. 340 

Araucari, a bird, ii. 318 

Araucaria, genus of plants, ii. 207 

Arctic land^ i. 277-287 

Ardea helias, ii. 320 

Areca tree and nut, ii. 160 

Argali sheep, ii. 340 

Armadilloes, ii. 361 

Armenia, plains of, i. 85 

Arrowroot, ii. 203 

Artesian wells, i. 365 

Articulata, classes of, ii. 233, note 

Asia, mean height of, i. 229, 230 ; 
volcanos of, 263, 264; earthquakes 
in, 266 

— , rivers of, i. 393-411 ; system 
of the Euphrates and Tigris, area of 
its basin, 393 ; rise and course of 
the Euphrates, ih, ; of the Tigris, 
t6. ; their junction, 395 ; ancient 
and present state of their banks, 
395 ; the Indus, its sources, 396 ; 
its tributaries, t6. 397 ; its naviga^ 

' tion, 397 ; its delta, 398 ; length 
and area, ih,\ the Ganges and 
Brahmapootra, sources of, i&.; 



their tributaries, 400 ; length, t&. ; 
inundations, 401 ; branches, t&. ; 
drainage, 402 ; the Irrawady, 403 ; 
the Menam, 404 ; the Cambodja, 
ib. ; the Saiing, 405 ; the Hoang- 
Ho, ib. ; the Yang-tse-Kiang, %b, ; 
the Hong-Eiang, 406 ; the White 
River, tb. ; the Amur, 407 ; the 
Lena, 408 : the Yenessei, 409 ; 
the Oby and Irtish, t&.; great differ- 
ence in the inhabitants of the 
basins of Asiatic rivers, 410, 411 

Asia, flora of, ii. 151 ; birds of, 305 ; 
quadrupeds of, 340 

Asp, Egyptian, a snake, ii. 279 

Ass, wild, or onagra, ii. 340 

Assal, lake of, ii. 10 

Assam, Upper, its mountains, i. 98 

, tea-plant in, ii. 156 

Ass3rrian wilderness, i. 136 

Atlantic Ocean, volcanic islands of, 
i. 241 ; its size, 324 

Plain, i. 221 

Slope, i. 221 

Atlas mountains, i. 64 

Atmosphere influential in modifying 
the distribution of light and heat, 
i. 5 

Atolls, i. 246-250; description of, 
246 ; diameter, 248 ; atolls of the 
PaciHc, ib, ; of the China Sea, 249 ; 
of the Indian Ocean, ib, ; great ex- 
tent of atolls, 255 

Auchenia, genus of llamas, ii. 364 

Auckland Islands, flora of, ii. 215 

Aurochs, or wild ox, ii. 337 

Aurora, the, ii. 96 ; form and height 
of, 97 ; effect on the magnetic 
needle, 98 

Australia, continent of, its length 
and breadth, i. 233 ; climate, ^6. ; 
coasts, ib. ; mountain-chain, 234, 
235 ; length and average height 
of mountains, 234 ; scarcity of 
water In the interior, 236 

-— — , rivers of, their insignifi- 
cance, i. 431 \ 1V» ^^Qa:«.'^^ ^ \ 
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the Macqoarrie, 432 ; Swan River, 

f6. 
Australia, flora of, ii. 182 ; birds of, 

823 ; quadrupeds of, 368 ; human 

races, 376 
Azolotl, a Mexican reptile, ii. 277 
Acerbijan, ii. 340 

Babbage, Mr., on age of peat- 
mosses, ii. 225 
Babiroussa liog, ii. 346 
Back, Sir Geoi^e, ii. 424 
Bahama Islands, i. 202 
Bahr-el-Abiad, or White Nile. See 

Nile 
— el-Azrek, or Blue Nile. See 

Nile 
Baikal mountains, i. 101 
Baily, Mr., i. 11, and riote 
Balkan, i. 72 
Baltic Sea, its area, i. 357 ; basin, 

1*6. ; depth, 358 ; climate, ib. ; 

influence on European civilisation, 

ii. 399 
Batara, the, ii. 311 
Barbican, a genus of birds, ii. 312 
Baring, Sir Francis, ii. 422 
Barley, origin and cultivation of, ii. 

219 
Barometer, use in determining 

heights, ii, 34 ; aneroid, ib. ; 

horary variations of, 35; how 

affected by storms, 51 
Barren Ground, the, of North Ame- 
rica, i. 221 
Barrier-reefs : notice of one off the 

north-east coast of Australia, 251, 

252 
Batracians, an order of reptiles, ii. 

274 ; their distribution, ib. 
Bear, ii. 338, 342 

, the grizzly, ii. 356 

Beaufort, Admiral Sir Francis, ii. 

423 
Beaumont, M. Elie de, extension of 

Von Buch*s views, i. 51, note; 
^ on mountain systems, 55, note\ 



parallelism of contemporarychains, 
59; on the mountain system of 
Europe, 60, note 
Beechey, Captain, his measurement 
of the height of the Nevado of 
Aconcagua, i. 159 
Bees, distribution of, ii. 241 
Beke, Dr., travels in Africa, i. 147 
Beloot Tagh, or Cloudy Mountains, 

i. 89 
Benguela, i. 144 
Ben Nevis, its elevation, i. 112 
Besborough, Earl of, ii. 422 
Bessel, M., his measurement of the 
earth's radii, i. 7; his results 
compared with those of Mr. Airy, 
ib, ; with Colonel Sabine's, 9, fK^ 
Biixls, classification of, ii. 292 ; geo- 
graphical distribution of, 295; 
migration of, 293; gregarious, 
300; British, 301; European, 
295; Asiatic, 305; Afiican, 310; 
North American, 313; South 
American, 316 ; Australian, 323; 
of New Zealand, 324 ; fossil, from 
New Zealand, 325 
Bison, the, a species of ox, ii. 357 
Black Sea, its area, i. 358; basin, 

ib. ; depth, 359 
Blue Mountains, i. 201 
Boa, a genus of serpents, u. 281 
Boar, wild, ii. 338 
Bombon, plain, its height, 1. 164 
Borax, lakes of, in Tibet, i. 106 ; ii. 9 
Borneo, general features, products, 
and climate of, i. 244 ; population 
of, ii. 376 
Boue, M., his deductions from a 
comparison of different parts of 
the land, i. 57 ; nature's funda- 
mental types few, t6. ; interrup- 
tions in continents and mountain- 
chains, 62; Scandinavian moun- 
tain system. 111 

, Dr., on the influence of diains 

of mountains on the difference of 
nations, ii. 397 
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Brazil, table-land, its height and 
ibrm, i. 175 ; boundaries, t6. ; 
mountain-chains, 176; soil, 177; 
flora of, ii. 201 ; insects of, 241 

Brienz, lakes of, ii. 4 

Britain, flora of, ii. 147 

British mountains, geology of, i. 114 

British population, ii. 386 

Brooke, Sir J., at Borneo, ii. 417 

Buch, Von, the structure of the 
globe, i. 51, note ; notice of moun- 
tains in Germany, 59 ; classifica- 
tion of islands, 238, 239 ; bound- 
ary of the Australian continent, 
242 

Bunsen, Chevalier, on the antiquity 
of the Egyptian dynasties, ii. 390 

Buphaga, a genus of birds, ii. 311 

Oaaha antelope, ii. 351 
Cabiai, myopotamus, ii. 367 
Cachalot, or spermaceti whale, ii. 

267 
Cscilise, genus of reptiles, ii. 277 
Calbongos, i. 144 
Camel, Bactrian, ii. 344; Arabian, 

or dromedary, «6. 
Camellia, country of, ii. 155 
Campbell's Island, ii. 216 
Campos Parcels, desert of, i. 177 
Canadas, the, products, i. 217 ; ice- 
storms, 218 ; waste-land, ib. 
Cape Negro, i. 144 
Cape pigeons, or pintadoes, ii. 293 
Cariama, a gallinaceous bird, ii. 319 
Caribbean Sea, i. 362 
Caroline Archipelago, i. 249 
Carpathian mountains, i. 69 
Carnivorous quadrupeds, ii. 332 
Cashmere, flora of, ii. 133 

goat, ii. 344 

Casius, Mount, height of, i, 135 
Caspian Sea, its depression, i. 117 

. , ii. 6 

Cassican, genus of birds, ii. 308 

Cassowary, ii. 309 

Caucasus, the, L 83 ; flora of, ii. 131 



Caucasian race of mankind, ii. 374 ; 
its distribution, 375 

Cavendish, Mr., i. 11 

Cebus, an American monkey, ii. 360 

Celtic races of man, ii. 384 

Cerealia, geographical distribution of, 
ii. 220 

Cereopsis, an Australian bird, ii. 
323 

Cerro Duida, height of, i. 175 

Cetacea, division of, 263 

Ceylon, island of, i. 130 ; flora of, ii. 
169 

Chameleons, ii. 287 

Chamois, ii. 338, 342 

Charpentier, M., his measurement of 
the base of the Pyrenees, i. 229, 
note 

Cheetah, the hunting leopard, ii. 346 

Cheiromys, or Aye- A ye, an anoma- 
lous animal, ii. 355 

Cheiroptera, or bats, ii. 332 

Chelonians, or ttirtles, ii. 289 

Chelydae, ii. 289 

Cherokee Indians, ii. 414 

Chile, its climate, i, 159 ; group ot 
volcanic vents, 185 ; rise of the 
coast, 191 ; vegetation of, ii. 208 

Chilian, volcano of, i. 186, note 

Chimpanzee, ii. 348, 353 

China, great productiveness of, i. 
126 ; area of its alluvial plain, ib, ; 
extent of Great Canal of, »6. ; cli- 
mate, t6. ; flre-hilis and fire-springs 
of, 263 ; flora of, ii. 154 

Chinchilla, ii. 367 

Chinese empire, extent of mountains 
in, i. 90 

population, ii. 376 

Chionis, an antarctic bird, ii. 322 

Chiquisaca, i. 163 

Chlamyphores, ii. 362 

Choco, chain of, i. 168 

Cinchona, or Peruvian-bark tree, ii. 

136, 203 
Circassians, ii. 374 
Civilisation^ eflects of^iU3'ZQ\ss^<iSb^ 
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est in the vicinity of the sea, ii. 
413 
Climate during the Eocene period, i. 
32 ; excessive cold of the Pliocene 
period, i. 35 
I altered by cultivation, ii. 

402 
Clouds, formation and height of, ii. 

62 ; different names given to, 63 
Coal, diffusion of, i. 312-318 ; quan- 
tity consumed and exported annu- 
ally by Great Britain, 315, note ; 
quantity produced in France in 
1841, 316 ; quantity raised in one 
year, t6., note; annual value of 
coal, ii. 418 
Coalfields, great extent of, i. 44 
Coasts, extent and form of, i. 51- 
53 ; comparative extent of, in the 
four quarters of the globe, 53 
Cobra capello, or hooded snake, ii. 

278 
Coca (Erythroxylon), ii. 208 
Cochineal insect, ii. 242 
Coffee-plant, and history of, ii. J 70 
Cold, regions where greatest, ii. 27 
Colima, volcanic cone, i. 208 
Colobus, genus of Lemuridae, ii. 353 
Colombian Archipelago. See West 

Indian Islands 
Condor, the, ii. 316 
Conferva, family of plants, ii. 232 
Continent, the great, form of, i. 63 ; 
its high lands, 64-109 ; European 
mountains, 65-80; Asiatic, 81- 
109 ; extent and breadth of high 
land between the Mediterranean 
and the Pacific, 82 ; Great North- 
em Plain, 110-124; area of high 
land, 116; southern low lands, 
125-138 ; great extent of desert, 
153 ; continental islands of, 240 
Continents, forces that raised them, 
their mode of action, i. 46 ; area 
of the great continent, 48 ; relative 
extent of continents and islands, 
i&. ; elevation of continents, 53, 



54; intermptions In, 62; mean 
height of, 228-231 

Continental islands described, i. 239 

Copper, difif\ision of, i. 309, 310 

Coral formations, four kinds of, i. 246 

reefs, i. 252 

Coringa, in India, ii. 53 

Cotopaxi, height of, i. 165 

Coucals, genus of birds, ii. 309 

Couroucou, species of bird, ii. 309, 
318 

Crater of elevation, definition of, i. 
68, note 

Crax (alector), ii. 319 

Crime, decrease of, by education, ii. 
439 

Crocodiles in general, ii. 284 ; of the 
Nile, «6. ; of the Ganges, i6. 

Cryptogamia, ii. 126 

Cuba, area and coast-line, i. 201 ; 
height of its mountains, i6. 

Culture, its influence on the human 
form, ii. 395 

Currents, causes of, i. 339, 340 ; di- 
rection and velocity, 340 ; great 
oceanic currents, 341, 342 ; Gulf- 
stream, 343 ; breadth of currents, 
ih. ; counter-currents, 344 ; peri- 
odical currents, 345 ; effect of cur- 
rents on voyages, 346, 347 

Cusco, city, i. 163 ; reliques of the 
Incas, ih. 

Cush, or land of Ethiopia, ii. 388 

Cutch, Run of, i. 131 

Cuvier, Baron, i. 34, 37 ; ii. 423 

Daman, or Hyrax, ii. 352 

Dangerous Archipelago, i. 248 

Daouria mountains, i. 102 

, flora of, ii. 145 

Darwin, Mr., his speculations on per- 
fect animals found buried in Sibe- 
ria, i, 36, 37 ; his * Travels in 
South America* quoted, 190, 192; 
on Aconcagua Peak, ii. 57 ; on red 
water on the coast of Chile, 249 ; 
on reptiles of Galapagos, 287 





mis, ■genus of Iamivorii,ii.3fi9 




blBi, LeoDardo. bis hjdraulic 


spaoe, i. 2 i il* internal firoi, ft. j | 


nliiuu, i. 379, aoie 


instability of its shdl, ib. ; change! 


Sit HumidirT, Ilia discuvery 


which haya bronght about its prt- 


nataUoids, i. 293 and sale; ius 


aent state, 3; ite future deatruo 


Ar-lump, 301, Hole 


tioa, ib. ; >U positioD in tbe solar 


pd nigbt, dumtiuD dI; i. 5 


system, i, note ; ibs distance from 




the son, 5 ; its annual and diunul 




KTolutious, ib.; iuclinution of Its 


-^ii. 5 


aus, ih.\ its relatira mngnltude. 


doUe. M. on botani«l regions, 


ib.\ its tigure and density dtduced 


130 ; on growth of trees, 333 ; 




of trees, 324, note 


tJons of the moon, \b ; its cam- 


a, tible-knd of, i. 129-, ila 


ture, 6j modes of detennining itl 


form Dud eiie, 7, B ; lU radii, li, ; 


iri«tio,ii. 345 


its cii'cumfei'ence and diameter, ib. ; 




Beebe, Sir Henry, on metalli- 


of its .nnss, 11; it. mean den.it,, 
A. ; hiOTMso in density towaji 


raad«pwita,i. 396i ii. 422 


■■1ike,li. 11 


the centre, ft. ; constitution of tts 


mpine, ii. 153 

M&ai, table-land or valley of, 


anrisoo, 12 ; an idea of its struc 


ture obtained from mining, ib. ; its 




antiquity, 40; nneqnal arraiige- 


rlcdonong plants, ii. 126 


ment of land and water, 47; an- 'I 


■k n foMU bird, ii. 325 


cdent internal action, 291 ^^^m 


Eorthqankea, i. 266-274; cBUUsl^^^H 


m Mtimated from known 


267 ; propagation of tha »h„dk, «^^H 


Jrtrfui object, i. 8 
^«i wtinct bird, ii. 32S 


efli^ct on the sea, 26B ; eleyalfi^^^H 


of the ground, ib. ; sound of ffl^iH| 


A«»ric«^ ii. 357 
^a. 366 


explosioE, rata of progression of, 1 


aiifl; velocity of the gi'eatooeanK' 


ifio animals, number of speoies, 




tos 




r, M., his eiperimenU witti 


quencyofsmall shocks, 279; ». ^^ 


% water, i. 284, 285 


of destruction, 273 ; partial ■So<&«,j^^H 


■s, Ur., hii account of an enip- 


IDf Dm Tolcano of Kirawah in 


j6. ; ellRti of euDiqualiM «f|^^H 


4„LSH1 




Profeiuor, on mean teropera- 


274 ~-m^H 


V, ii. 29 


Eagles, ii. SS6 ^^^H 


ll)u«nl,ii. 286 


East India Company, iU encoOHW^^^H 


inr, i. 140 


ment of scienw, ii. 424 1^^^l 


KtbLii. 365 


Eehidnivii. 371 ^^^H 


B d« la Malli, M., on the cli- 


EdeiiUta, ii. ^33; Soutli AmeriM^^^I 


.ofltalj, ii. 32,nota 


^^^1 


HHwt, a. 343 




Egeria, pUi^t, 1. 4 ^i^^H 
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Ehrenberg, M., microscopic shells 
discovered by, i. 43 

Eider duck, the, ii. 318 

Elbruz, elevation of, i. 83 

Electricity in general, ii. 87 ; of the 
atmosphere, 88 

Elephants, fossil, multitudes of, in 
Siberia, i. 43, 408, note 

, Asiatic, ii. 345 ; African 

352 

Elk, the, ii. 338 

Elliot, Mr. Alexander, his expedition 
to the sources of the Ganges, i. 399 

El-Teh, desert of, i. 134 

Eltonsk, lake of, ii. 7 

Emigration, its effects iu Great Bri- 
tain, ii. 417 

Emu, Australian cassowary, ii. 324 

Emys, fresh-water tortoise, ii. 289 

Encircling reefs, i. 250 

England, earthquakes in, i. 266 ; its 
coalfields, 314 

Eocene period, the globe and its in- 
habitants during, i. 31, 32 

Equator, protuberant matter at, in- 
fluences and is influenced by the 
moon's motion, i. 9, note 

Erebus, Mount, i. 289 

Erie, lake, ii. 12 

Erman, M., on evaporation, ii. 59 

Espenha90, chain of, i. 176 

Esquimaux, ii. 376 

Ethiopian races, ii. 377 

Etna, manner of its explosions, i. 264 

Europe, mean height and area of, i. 
229 

European mountains, frequency of 
deep lakes in, i. 71 ; geological 
notice, i. 78-80 

Evaporation in different regions, u. 58 

Factory labour, ii. 439 
Falkland Islands,vegetation of, ii. 213 
Faraday, Dr., on auroras, ii. 98 ; on 
magnetic properties of matter, 108 
Fennec, ii. 354 
Feroe islands, i. 112 



Fichtelberge, area of, i. 69 

Fins, the, ii. 385 

Fire, subterranean lakes of liquid, i. 
2 ; volcanic, its agency in the for- 
mation of rocks, 13 

Firefly, the, ii. 241 

Fishes, geographical distribution, ii. 
255 ; skeletons of, 254, note ; mi- 
gi-ation of, 259 ; fresh-water, 260 

FitzRoy, Captain, ii. 14, 395, 415 

Floras of different countries, ii. 134 

Fogs, how produced, ii. 61 

Fonseca Bay, ii. 14 

Forbes, Professor E., on British fauna 
and flora, i. 35, note; on primary 
floras, ii. 134 ; on Egean fuci, 228 ; 
on the influence of depth on marine 
animals, 250; on the Mediterra- 
nean, 251 

, Professor James, on gla- 
ciers, i. 78 

Formosa, population of, ii. 876 

Fossil remains, immense quantity of, 
i. 42-45 

Foulahs, an African nation, ii. 378 

Fourier's theory of central heat, ii. 23 

Fox, the, ii. 338 

, Mr., on metalliferous deposits, 

i. 295 

France, its high lands, i. 68 ; mean 
height of its flat provinces, 116; 
mean elevation of, 229 

Franklin, Sir John, ii. 424 

Fringillidae, genus of birds, ii. 303 

Frogs, ii. 274 

Fuci, or sea-weeds, ii. 229 

Fuego, volcano del, i. 197 

Future state, a universal belief is, ii. 
396 

Galago, genus of Lemuridae, iu 355 
Galapagos islands, flora of, ii. 190; 

birds of, 320 ; moUusca of, 263 
Gaoges, valley of the, i. 127, 128 
Gardner, Mr., his computation of the 

extent of dry land, i. 49, note 
Gay Lussac, M., i. 48, note 
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tond de Chile,' iL 209, mde 

0tdkn, A ^lecies of lixard, ii. 287 

teMy diffosioa <^ L 319, 321 

Qtaevtk, Like oi^ iL 4 

O an giap h y , physical definition o£, i. 
1 ; effects of the intellectual sope- 
jiioritj of man anung its most im- 
portaiit subjects, ib,; connexion 
letween it and geolc^cal stractore 
of countries, 57, 58 

Geologj, outline of, i. 12-45 

Georgian race, ii. 374 

Gerard, Captain, bis estimate of the 
mean height of the Himalaya, i. 
93 ; notices of its v^tation, 97 ; 
now-line, 98 ; height of the snow- 
line on mountains of Middle Asia, 
232, note 

Oerboa, or Jeiboa, ii. 341 

Geysers, i. 283, 285 ; Great Geyser, 
284; Strokr, t&. 

diant petrel, ii. 321 

Gibbon, a genus of monkeys, ii. 347 

Gibraltar, Strait, depth of, i. 64 

Gipsies^ number of, ii. 386 

Giraffe, ii. 350 

Glaciers, i. 75-78 ; their rate of mo- 
tion in the Alps, 76; their com- 
position, t6. • their enormous pres- 
aure, 77 

Glutton, ii. 338 

Goatsuckers, ii. 303 

Gobi, Great, area and elevation of, i. 
108; climate, ib, ; mean height, 230 

Gobi, desert of, ii. 9 

Gold, diffusion of, i. 303-305 

Gonung-Api, volcanic island of, i. 
257 

CMiard, St., pass of, i. 71 

Goi^'s Isluid, iL 283 

Oiampian hills, i. 112 

GiBmpus, ii. 266 

Gian Chaco, desert of, i. 180 

Gnn Sasso dltalia, height of, i. 73 

Gravitation, variations in its inten- 
city, L 10 

TQUH. 



Gieat Central Plain of North Ame> 

rica. See Mississippi, valley of 
Great NoTthem Plain, i. 116-124 ; 

its soil, 117; geoK^, 123, 124 
Grecian mountains, L 74 
Greeks, iL 374 
Green, Mr., i. 48, note 
Greenland, L 277, 278 ; flora o^ ii. 

192 
Greenwich Observatory, ii. 421 
Guacharo, the, ii. 317 
Guan, a gallinaceous bird, ii. 318 
Guanaco, iL 329, 364 
Guasaculco river, ii. 14 
Guatemala, table-land of, i. 196, 

197 ; fertility, 197 ; elevation, i6. ; 

volcanos, i6. 
Guiana, flora of, ii, 204 

, Noi-th, L 144 

, New, its size, i. 243 ; height 

of its mountains, t6. 
Gulf of Mexico, i. 362 
Gurla, mountain of, ii. 8 

Hail, how formed, ii. 74 

Haiti (San Domingo), dimensions, i. 
200 ; its mountains, t6. 

Halos, ii. 82 

Harmattan, the, ii. 44. 

Haudramant, depth of loose sand in, 
i. 133 ; tradition concerning, t6. 

Hebrides, i. 113 

Heckla, Mount, i. 281 

Hedgehog, ii. 338 

Heights of places, table of, ii. 443 

Helena, St., ii. 105 

Hermite Island, ii. 213 

Herschel, Sir John, on the earUi'K 
orbit, ii. 20 ; on cause of revolv- 
ing storms, 40 

Himalaya chain, i. 91, 92; general 
structure, 93 ; mean height, ib, ; 
height of its peaks, ib. ; passes of, 
94, 95 ; climate, 96 ; range of vegt- 
tation 97 ; ge^^Iogy of, 99 

Hindoo Coosh, L 92 ; i'u 107 ; passes 
of, i. 95 

2u 
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Hindostan, plains of, their extent, i. 
127 ; peninsnla, 129 

Hippelapnus of Aristotle, ii. 348 

Hippopotamas, ii, 352 

Holland, depression of, i. 116 

Hooker, Sir WUliam J., ii. 422 

, Dr. J. D., on marine plants, 

ii. 226; on Antarctic algse, 
231 

Hopkins, Mr., bis theory of fissures, 
i. 60 ; on the internal state of the 
globe, ii. 22, note 

Horeb, Mount (Jebel Houra), i. 134 

Horizon, its dip, i. 8 

Horse, ii. 345 ; varietie^of, t6., 357 ; 
fossU, 339 

Houtias, a gnawing animal, ii. 368 

Hughes, Colonel, survey of Isthmus 
of Panama, i. 195 

Human races, ii. 374 ; permanency of 
type, 389 ; discrepancy of their co- 
lour, 391 

Human constitution^ its flexibility, 
ii. 392 

Humboldt, Baron, his 'Cosmos,' i. 
vii. ; on the inclination of the Peak 
of Tenerifie, i. 56 ; estimate of the 
mean height of the Himalaya, 93 ; 
on the silvas of the Amazons, 1 81- 
183; on the influence of table- 
lands and mountains on the mean 
height of continents, 228; esti- 
mate of height of mean crest of 
the Pyrenees, 229, note ; measure- 
ments of highest peaks and mean 
heights of several mountain-chains, 
231, note ; notice of an earthquake 
at Riobamba in 1797, 271; his 
statement of the quantity of the 
precious metals brought to Europe 
. from America, 307 ; on river- 
floods, 373 

Humming-birds, ii. 317 

Hunter, John, ii. 423 

Huron, lake, ii. 12 

Hurricanes, ii. 46 ; hurricane in Ire- 
land in 1839, 49. 



Hysena, Asiatic species, ii. 346 ; Af- 
rican species, 354 

Hydraulic systems of Europe, i. 375- 
380 ; divisions, 376 ; system of 
the Volga, 377 ; the Danube, xb. ; 
origin of tiie application of hydrau- 
lics to rivers, 378; system of 
Britain, 379, 380 

Hydrogen, influence on vegetation, ii. 
116 

Hydrographic Office, Admiralty, ii. 
423 

Hygeia, planet, i. 4 

Hygrometer, ii. 58, note 

Hyla, or tree-frog, ii. 274 

Hyrax, or daman, ii. 352 

Hyrcanian mountains, i. 69 

Ibex, or wild goat, ii. 338 

Ibis, the sacred, ii. 313; the red, 
320 

Ice, quantity in the Alps, i. 75; ri- 
vers of, »6. 

Ice, polar, i. 350-357 ; area o^ in 
the Arctic Ocean, 350 ; north po- 
lar ice, xb, ; packed ice, 351, 352, 
354; icebergs, 353-355; colours 
of ice, 354 

Ice Mountains, i. 105 

Iceland, i. 279-287 ; ice-clad moun- 
tains, 280; glaciers, »6. ; desert, 
281 ; volcanos, t6. ; eruptions, «6.- 
283; geysers, 283-285; fiords, 
285, 286 ; products, 286 ; climate, 
t6. ; storms, 287 

Inchneumon, a caiiiivorous quadru- 
ped, ii. 339 

India, flora of, ii. 152 

Indian Archipelago, islands of, h 
243 ; their importance, 245 ; sor* 
veys of their coasts, «6. ; flora o^ 
ii. 161 

Indian desert, i. 131 

Indo-Chinese peninsula, i. 127; its 
population, ii. 376 

Insects, geographical distribution of, 
ii. 233 ; number of, t&. ; division 
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' Into families, ib,, note ; destmction 
of, 235, note ; migration of, 243 

Iran, plateau of. See Persia 

Ireland, its scenery, i. 113 ; coal dis- 
tricts, 314 

Iron, diffusion of, i. 312 ; quantity 
manufactured in Britain in 1848, 
316, note ; uses, t6. ; value of, in 
France, in 1838, ih, 

Isatis fox, ii. 356 

Islands, tiieir relative extent to that 
of the continents, i. 48 ; classifica- 
tion of, 238-241 

Isothermal lines, ii. 29 

Itambe, mountain, height of, i. 176 

Jackal, ii. 354 

Jaguar, or American tiger, ii. 359, 
362 

Jamaica, its area, i. 201 ; mountains, 
ib, ; extent of coast, t6. ; tempera- 
tui«, «&. 

Jan Mayen, island, i. 287 

Japan, flora of, ii. 154 

Japanese, ii. 376 

Java, volcanos of, i. 257, 258 ; height 
of volcanic mountains, 257 : de- 
struction of a mountain in 1772, 
258 ; character of the coast, ib. ; 
** Valley of Dea«i," 265 

Jebel Houra, i. 134 

Okkdar, height of, i. 132 

Jewish population of Europe, ii. 385 

Johnston, Mr. Keith, his Physical At- 
las, i. viii. ; 58, note 

Jordan, valley of, its fertility, i. 137 ; 
its dq>re88ion, ih, 

Jordan, river, ii. 5. 

Jorullo, volcanic oone, its sudden ap- 
pearance, i. 208 

Jokes, Mr., his description of the 
rolling of the billows along the 
great Australian barrier-reef, i. 
251, 252 

Jura, elevation o^ i. 72 

KAZLA8 Peaky iL 8 



Kalmuks, ii. 76 

Kamichi, a gallinaceous bird, ii. 319 

Kamtchatka, flora of, ii. 144 

Kangaroo, ii. 369 

Kangaroo rat, ii. 369 

Kelat, elevation of, i. 88 

Kerguelen Land, vegetation of, ii. 217 

Keyserling, Count, i. 104, note 

Khing-han mountains, i. 90 

Kiang, wild ass of Tibet, ii. 341 

Kilimanjaro, the, i. 145. 

Kingfishers, ii. 303 

Kinkajou, the, ii. 359 

Kirawah, volcano of, i. 261 ; irmp* 

tion in 18#4, t6. 
Kirghiz, steppes of, i. 120 
Koko-nor lake, ii. 9 
Kombst's ethnographic map, ii. 387 
Kosciusko, mount, height of, i. 235 
Kourdistan mountains, i. 85 
Kuenlun (or Chinese) mountains, i. 

90, 105 
Kunchinjunga mountain, i. 8 
Kurile Islands, volcanic vents of, i. 

60 

Laocadive Archipelago, i. 250 

Ladak, ii. 146 

Ladoga, lake of, ii. 2. 

Lagoons and Lagoon Islands, theories 
of their formation, i. 252-254, and 
note. See Atolls 

Land, dry, its area, i. 47 ; its pro- 
portion to the ocean, t&.; rela- 
tive quantity in the northern and 
southern hemispheres, «6. ; unex- 
plored, 48 ; area of, in the various 
continents, t6. ; polar lands, 49 ; 
tendency of land to assume a pe- 
ninsular form, ib. • changes in its 
level, 274-276 

Languages varying, ii. 379 ; number 
of, 380 ; derivation and compari- 
son of, ib. ; affinity, »6., note ; 
spoken in Britain, 387 

La Paz, city, i. 163 

Lapland) fLoto^ Q^t ylA^^ 
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Lasistan mountains, i. 86, 87 
Latitude, sine of, i. 8, note 
Layard, Mr., his antiquarian re- 
searches, i. 394, note 
Lead, diffusion of, i. 308, 309 
Lebanon, mountains of, i. 135, 136 
Leithart, Mr., L 295, note 
Lemurs, ii. 347, 355 
Leon or Managua, lake of, ii. 14 
Leopard, ii. 346 
Leslie, Sir John, ii. 80, note 
Lewy, Professor, i. 320, note] ii. 

18, note 
Life, duration of, in different classes 

of society, ii. 439 
Light, composed of different rays, ii. 
77; its properties, 78; absorbed 
by the atmosphere, ib. ; polarised, 
84; influence on vegetation, 117. 
Lightning, ii. 91 
Lion, the, ii. 354 
Litako, in South Africa, ii. 416 
Lizards, ii. 286 
Llama, ii. 363 ; on its naturalization 

in Europe, 364 
Llanos of the Orinoco and Venezuela, 
i. 183, 184; area of, 183; charac- 
ter, ib. ; climate, 184 ; floods and 
conflagrations, ib, ; temperature, i6. 
Locusts, flights of, ii. 243 
Locks on canals, early use of, i. 379 ; 
their application by Leonardo da 
Vinci, t6. 
Lophophorus, a bird, ii. 308 
Lop lake, ii. 9. 

Lorie, a genus of parrots, ii, 309 
Loudon, Alex., Esq., account of the 
" Valley of Death," in Java, i. 265 
Loxa, mountain-knot of, i. 165 
Lucerne, lake of, ii, 4 
Lyell, Sir Charles, his theoiy of me- 
tamorphic rocks, i. 14; division 
of tei-tiary strata, 30 ; on the Alle- 
ghanny mountains, 219 ; on the 
fossiliferous rocks of northern Eu- 
rope, 224; on the coalfields of 
North America, 317 ; on moWvi&ca 
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in the temperate zones, ii. 253; oo 
the number of existing species of 
animals, 371 

Lynch, Lieut., ii. 5 

Lynx, the, ii. 338. 

MacCobmick, Robert, his descrip- 
tion of the first view of Victoria 
Land, i. 288-290 

Mace-plant, ii. 161 

Madagascar, i. 143 ; fauna of, ii. 355 ; 
inhabitants of, 377 

Mageroe Island, ii. 73 

Maggiore lake, ii. 4 

Magnetism, ii. 99 

Mi^netic poles of the earth, ii. 100 

'■ — intensity, force of, ii. 101 

variation of declination, ii. 

104 

needle, houi'ly variation of, 

■ storms, ii. 106 

force, lines of equal, ii. 

107 
Magnolias, region of, ii. 195 
Maize, or Indian com, origin and 

culture of, i. 200, 220 
Malabar, extent and height of it« 

mountains, i. 130 
Malaguti, M., i. 328, note 
Malayan races of man, ii, 376 
Maldive Archipelago, its dimensions, 

i. 249 ; size of its atolls, ib, 
Malurus, ii. 311 
Mammalia, division into groups, iu 

330 ; geographical distribution, 

333 ; migration of, 334 ; instinct 

of, ib. 
Man, division into races, ii. 374 ; his 

influence on the material world,402 
Manasa, or Manasarowar, lakes of, i. 

105 ; ii. 8, 341 
Manatus, or lamantin, ii. 265 
Manchomia, i. 126; ii. 154 
Manfredi on the rate of rise in the 

bed of the ocean, i. 40 
\ '^\"asi^Q^ ^^xmt^u, 165 
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Kanis, ii. 354 

Mankind, numbers of, ii. 373 
IfaraboTU crane or stork, ii. 312 
Marine animals in general, ii. 250 

mammalia, classification of, 

il. 262 

vegetation, ii. 225 



Marriages, average number of, annu- 
ally, ii. 408 

Marsupial or pouched quadrupeds, ii. 
370 

Martineau, Miss, her 'Journey to 
Egypt and Syria' quoted, i. 133- 
135 

Maury, Lieut., i. 232, note ; ii. 42, 
note 

Mediterranean Sea, volcanoes of, i. 
263 ; its area, 359 ; comparative 
temperature, t6., note ; sources of 
supply, 360 ; depth, •6. ; tides and 
currents, 361 ; bed, •6. ; coasts, ib, ; 
its influence on European civiliza- 
tion, ii. 399 

Mekram, desert of, i. 131 

Mendoza, a province of South Ame- 
rica, ii. 362 

Menopoma, genus of reptiles, ii. 277 

Menura, or lyre-bird, ii. 323 

Meridian, terrestrial, i. 6 ; arcs of, 
measured by M. Bessel, 7 ; length 
of a degree of, t&. ; measurement of 
an arc at Quito, 165 

Mermaid, ii. 265 

Metals, list of, i. 293, note ; diffusion 
of, 303 

Metalliferous deposits, i. 295-299 ; 
direction of, 295 ; peculiar to par- 
ticular rocks, 297, 298 

Metalloids, list of, i. 293, note 

Mexico, table-land and mountains, i. 
206-209 ; dimensions, 206 ; city of, 
207 ; volcanoes, tb. ; Barancas, 
209; vegetation, %h,\ flora, ii. 197 

Midas, a genus of monkeys, ii. 360 

Middendoi*f, M., i. 104, note 

Millet, its cultivation, ii. 220 

Mindanao, population of, ii. 376 



Mines, mode of opening, i. 299; 
drainage, 300 ; ventilation, 301 ; 
access, 302 ; depth, t6. 

Mineral produce of Europe, value of, 
in 1829, i. 315, note ; proportion 
furnished by England, «6. 

-^— veins, parallelism of, i. 59 ; 
filling of, 294; richest near the 
surface, 296, note 

Miocene period, the globe and its 
inhabitants during, i. 32 

Mirage, ii, 81 

Mississippi, valley of the, its area, i, 
213 ; table-land, ib. ; general cha- 
racter, t6., 214; southern desert, 
214 ; marshes, ib, ; the Grand 
Saline, ib, ; prairies, 215 ; forests, 
216; new states, 217; principal 
lakes, ib, 

Mitchell, Mr., i. 11; on the causes 
of earthquakes, quoted, i. 268 

Mongol Tartar races, ii. 375 

Mongolia, its situation, i. 91 ; little 
known, 108 

Monitor, genus of reptiles, ii. 285 ; 
fossil, ib. 

Monkeys, American, ii. 359 ; African, 
352 

Monocotyledonous plants, ii. 126 ; 
aquatic, 135, note 

Monsoons, ii. 43 

Mont Blanc, its height, i. 70 ; quan- 
tity of ice on, 75 

Moon, the, its influence on, and dis- 
tance from, the earth, i. 5 ; its per- 
turbations show the compression 
at the poles, ib ; inequality in its 
motions produced by matter at the 
earth's equator, 9, note 

Moorcroft, Mr., ii. 146 

Moose-deer, or elk, iL 356 

Moraines, i. 75 

Mosasaurus, ii. 286 

Moscow, height of, i. 116 

Mosquito, the, ii. 240 

Mountains, forms o^ L ^ 
clivity, 56 ; conten 
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heaval of parallel monntain-chaiiis, 
58-62 ; interruptions in, 62 ; table 
of the heights of the principal 
moontains of the globe, ii. 443 

Mountain-chains a barrier to insects, 
iU 237 

Mouflon, ii. 337 

Mowna Roa mountain, ii. 50 

M<Quhae, Capt., ii. 283 

Hurchison, Sir Roderick I., on the 
geology of the Altai chain, i. 102, 
103 ; observations on Siberia, 104, 
note ; researches in the Ural moun- 
tains, 115 ; on the geology of East- 
em Europe, 124 

Museum, British, improved state of, 
ii. 422 

of Practical Geology, ii. 422 

— , Hunterian, ii. 423 

Musk-deer, moschus, ii. 345 

Musk-ox, ii. 357 

Musk-rat, or musquash, ii. 356 

Mycetus, or Beelzebub monkey, ii. 
360 

Mysore, table-land o^ height, i. 129 ; 
soil, 130 

Myvatr, ii. 240 

If ARWHAL, or monoceros, ii. 267 
Negro tribes, ii. 377 
Nejed, province of Arabia, ii. 344 
Newfoundland, population of, i. 221 ; 

distance from Ireland, ib. 
New Ireland, people of, ii. 376 

Siberian Islands, i. 287 

Zealand, flora, ii. 187 ; birds, 

324 ; fauna, 368 ; inhabitants, 376 
Nevado of Aconcagua, height of, i. 

159 
— — of Cayambfe, height of, i. 166 
Ngami, lake, ii. 11 
Niagara, river and fall of, ii. 12 
Nicaragua, plain and lake, area of, i. 

196; lake and isthmus, ii. 13, 14 
Niger, the, 389-391 
Nile, valley of, i. 151 ; river, 382- 

389 



Nilgherry mountains, height o^ L189 

Niti or Netee Pan, i. 95 

Nitrogen contained in the air, lillS ; 

in plants, 116 
Nitrim, valley of, its conventB, i. 

152 
Norway, character of its coast, L 111 
Notomis, fossil bird, ii. 326 
Nova Zembla, flora of, iL 142 
Nutmeg, the plant, ii. 161 
N'yassi, lake, i. 141 

Ocean, the proportion it bears to the 
land, i. 47 ; mean depth o^ 232 ; 
its bed, 322 ; size, 323, 324 ; wtaSh 
banks, 324, 325; pressure, 325; 
colour, 326, 327; saltness, 327, 
328 ; tides, 329-333 ; waves, 884- 
339 ; currents, 339-347 ; tempera- 
ture, 347-350 ;'polar ice, 350-357 ; 
inland seas,' 357-362 ; agency of 
tiie ocean in changing the su^ue 
of the earth, 363 

Oitz, lake of, ii. 10 

Okhotsk, gulf o^ii. 39 

Oman, height of its mountains, L 132 

Onega, lake, ii. 3 

Ontario, lake ii. 12 

Opossum, ii. 358, 359, 360 

Orange River, i. 140 

Orang-outang, ii. 347 

Oriental plateau. See Tibet 

Orinoco, river, i. 173 ; its cataracts, 
174 

Omythorhynchus, ii. 370 

Oscillations of the pendulum. 8^ 
Pendulum 

Ostrich, the African, ii. 312; the 
American, 319 

Otter, the, ii. 338 

Owen, Professor, his discoveries as a 
geologist, i. 34; on sea-serpent, 
ii. 283 ; on British fossil quadru- 
peds, 339 ; comparative anatcmiist, 
423 

Owhyee, its volcanos, i. 261 

Owls, ii. 302 
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ties of, Ji. 343 




its JMuence on ragctation. 


331 l^H 




Peninsulas, their sonthward tmi^^H 




encj, i. 49 ; (eno, 50 ^^H 




Ventland, Mr., bis tisTels in Pu^^H 


rplcanoof, i. 197 


cod Bolivia (InUoduction); lA^H 


mBU, ii. 331 




■Mn,iBlan(i8Dr, 1,341 ;td1- 




ilsniU in, 256 ; great vol- 


vote; and of their pusses, 170, 


i««in,ft:;.r^Vel=va- 


note; his disooteiy of a vol' 




conic arstcr in tbe Taller of the 


.333 


Vucar, 165, «ote; and of fossil 


1, fowil bird, ii. 335 


shi^lls in Bolivia and Pern, ig(^ 


stribntionof, ii. 168 


Bois; on measurement of highat 


t of, Ii. 8 


peaks and mean heights of sereral 


bU-lsnd, ii. 8, 343 


mountam-chains, 231, nota; m 


of Buenos Ayres, i. 179, 




IwlreWstion, 180; goods, 


ii. 38; on liahea of Lake of Titi- 


n&g»ldons, 18i ; geologj. 






oftljelimna tribe, 364 


1, hnrrioanes, Ii. 47 


Pepper-tree, ii. 181 


plain* of, eitent. i. ISH 


PeriUme of flonere, canse o^ ii. 133 


,g«.nsofpl^t», iilBl 


Persia, table-land of (Plalean of 


or owni*, ii. m 


IfM), i. 82, 8Si eiUnt of Pa- i 


g(innBofC.r«ilia.ii. 320 


sum monntain,, 85 ; great «it.^^ 


il. 846 


desert, 87 ; Sars, >i. 151 -j^H 


birds of, ii. 309 


Petni, sppe^rani^e of its site, L IH^^H 


nountBia sjrst™ of, i. 173- 


135 ^^H 


ierr«dell'iirimi,173iinn- 


Petrel, atonnj, the, ii. 300 , ^H 


ick in, 174 


genus, or Procellaria, ii. 299, 


r EdwRTd, iL 424 


331 


(ountuns, i. 2au 


Phaoocbtere, or African hog, ii. 353 


Boross the Atlantic, ii. 46 


Pbaiangw, Ii. 370 


.desertof, i. 178,179idi. 




79; Beology, 182 


307 :_H 


r.,ofN™Vork,i.315,i»to 


Fhiledon, genus of tHrde, ii. SOB ^H 


T Sooth Amcricui hog, ii. 


Fhooie, or seals, ii. 363 ^M 




Ph^salia, ii. 261 ^^^B 






Phjrseters, or cachalots, ii. 267 ^^H 


tl^ii. 19 


Pichlncha, height ot; >. 166 .^^H 




PUnels, catalogue of, i. 4, l>'i''4^^^^| 








of the earth, 5 ; their iDflueocs «K^B 




the eurtli's motion, 0). ^^H 


es, 9; nlfecled br Tolcanic 




10 


menu of, 115; sleep o^ ISSf^H 
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propagation of, 125; division of, 
126 ; geographical distribution of, 
127 
Pliocene period, the earth and its 
inhabitants during, i. 32-34; 
changes daring, 35, 36 ; disco- 
veries of perfect animals buried in 
this period, 36 

Pceppig, Dr., his * Travels * quoted, i, 
159, 307, 308; on red water of 
the ocean, ii. 249 

Pole, North, reasons for the existence 
of sea at, i. 351, 352 

Poles, compression at, ascertained by 
perturbations in tibe moon's mo- 
tions, i. 5 ; by oscillations of the 
pendulum, 8 

Polynesia, flora of, ii. 190 

Polyplectron, genus of birds, ii. 307 

Pontoppidan, or sea-serpent, ii. 282 

Popocatepetl, mountain, i. 208 

Porcupine, ii. 338 

Porpoise, genus of, ii. 265 

Porter, G. R., Esq., his * Progress of 
the Nation,* quoted, i. 316, note 

Porto Rico, dimensions and climate, 
i. 200 

Portugal, flora of, ii. 150 

Potato, country of, ii. 207 

Potosi, the, height of, i. 161, note; 
city of, its elevation, 163 ; it^ 
mines, 307 

Prairie dog, a marmot, ii. 357 

wolf, ii. 356 

Prangos, ii. 146 

Prongbuck antelope, ii. 357 

Proteus anguinus, ii. 277 

Puma, or American lion, ii. 359, 
362 

Punjab, i. 130, 131 

Pyrenees, i. 66 ; flora of, ii. 149 

Python, genus of snakes, ii. 281 

QuADRUMANA, or monkeys, ii, 331 
Quadrupeds, European, ii. 336 ; Asi- 
atic, 340 ; African, 349 ; Ameri- 
caiiy 355 ; Australian, 36^ 



Qoagga, species of horse, ii. 352 
Quarterly Review referred to, i, 305, 

note ; ii. 351, note 
Quebec, summer of, ii. 31, | 

Quicksilver, diflusion of, i. 309 ; 

Quito, valley of, its dimensions, 166 ; 

city of Quito, 167 ; monuments sk 

the Incas in, t&. 
Quotlamba mountains, i. 142 

Rages of mankind, ii. 374 ; inhabit- 
ing Europe, 383 
Radii of the earth measured by H. 

Bessel, i. 7 
Raikas-tal lake, ii. 8, 341 
Rain, cause of, and distribution, ii. 

65 
Rains, periodical, ii. 66 ; countries 

without, 70 
Rainbows, ii. 83 
Ramayana, the, ii. 379 
Rattle-snakes, ii. 280 *: 

Realejo Bay, ii. 14 
Rebman, M., i. 145 
Redfield, W. C, on storms, ii. 52 
Reich, M., mean density of the earth 

as ascertained by the torsion ba- 
lance, i. 12, note 
Reid, Colonel, on storms, ii. 52 
Reindeer lake, ii. 13 
Reptiles, classification of, ii. 273; 

geographical distribution of, 276 
Rhinoceros of Asia, ii. 345 ; of Java, 

348 ; of Africa, 352 
Rice, cultivation of, ii. 220 
Richardson, Dr. Sir J., his account 

of the fauna of North America 

quoted,!. 224; ii. 424 
Rivers, origin of, i. 368 ; course of, 

369; velocity, 370; junction of 

rivers, 371 ; influence of wind uid 

frost, 372 ; deltas, ih. ; tides, t&. ; 

floods, 1*6.-374; inundations, 374; 

heads of rivers, 374, 375 
Rocks, their division into four 

classes, i. 12 ; i. plutonic rocks, 
^ 13 ; ii. volcanic rocks, %b, ; iii. 



1 irniTS, 473 


KgAumrphic: rodts, U; iv. 


Sdioenbein, Professor, ii. IB, noin 


^^bnw reeks, 15 ; iwks pierced 
^^^ta, 14; Sir Charles Irell's 


Sehombnrgt Sir Robert, on water 




^^^Bnteht of cBlcareous rocks in 


i. 439 


Schaols ra^ed, ii. 440 


^^Hn^s 


Sfint, a spodes of lizard, ii. 287 


^^Honnfune, '■ 210 




^^^^Epor gnawera, il. 333 ; Ame- 


Scoresby, Dr., i. 335, nois 






^^^^ D., h\i 'Physical Geo- 


^^^■rof North America' quoted, 


113; direction of, 112; (able- 




land, height of, ib.; lakes, ib.j 


^^Ki» (pedes of nhale, il. 269 




^^^K James, hts account of n 


314 


^^^K S55-356 ; ii. 424 


ScrthroBB, genus of birds, ii. 323 


^^^Sbm aaimals, ii. 331 


Sea, its mean depth, i. 9; rise and 


^^^Kj. Scott, Esq., his 'Tbeoiy 




^■Kres- quotod, i. 333, «oie. 


Alps of North America, i. Dll ' 




serpents, pretended, ii. S83 


^^Hratioaof,!!. 219 




^^K|^ B genus of birds, h. 321 


Secretary-bird, the, ii. 310 




Sedgvick, Mr. mountains of West- 


^^^B. Colonel, eiperiments irilh 


morland, i. 50 


^^^Kwduluro, f. 9, note, 10; 




^^^Pvdght of the Hhnalny a, 93 ; 


Serpents, or ophidiaj.s, ii. 277; 








tree, 281 


^^^Bash-ldled monkeys, ii. 360 
^^Kbsch jtic dame o< its bdght, 


Sbahee lake, 11. 6 


Shooting titars, i. 4, nole 




Siberia, its area, i. 120; mhieral 


^^HBuert, i. 


riches, jj. ; soil, 121 ■, cUmate,i6,;j 


^^■bcis, ii. 277 


fiora, Ii. 141 


^^■Ktion dC i. 318 


Sicily, pUnts of, il. 150 


^^Hn, ii. 3HS 


SierradoMar, i. ITS 


^^■^ood, ii. 166 


doB Vertantos, 1. 176, 177 


^^^Kl Land, vegetation, ii. 211 


Madio, i. 208 


^^■hrtha, gronp of, 1. 189 


Silk-worrat u. 242 

Silvaa of the Amaions, i. IBl-lHS ; 


^^■b, order Di;ii. 283 


deuse vegBtatiDD, ISl ; area of 


^^Kb Keeker, on direction of 


woodland, ib. ; Humboldt's descrip- 


^^Hfcd muses, ii. lOT 


tion of, 181-183 


^HEUiain, ii. 342 


Silver, diffusion of, i. 305-307; In 


^^Kirian monntain system, i. 


sea-water, 328, m/te 


^^■EIII; eiteut and elevation, 


Simayaog, a species of ape, ii. 347 
Siuai, group 0^1.134 


^^^Bl' part of the same system 


^^Kk of Feroe, Britain, Ireland, 


SineofthelaUtode, i. 8, note 


^^Hnrth-easteni Iceland, 112 


Sir4-KoJ, lake of; ii. S 1 
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^^ a.pUr Jockal,«rnptioiiof,lnl783, 


tnouattis Unl^^^H 


' 1. 282 


li.n»t<m,M^^H 


Sku» gnll, ii. 399 


23; M)I»^^^^H 


SlsY^lske, u. 13 


atrata, Sfl^^^^l 


SUve-trade, ita evil effeela, U. 416 


diWdad br j^^^^H 


S!«t, DHtiUB of, ii. 7* 


ICooeae, i^^^^H 


Smyth, Captain, R.N., nport of 


30; twuldar^^^^H 


sonndiaga, i. 64, mie 


la! dirediaM^^^H 


SnaeBrnen, areiiof, i. Ill 


la, 59 ^^^H 


Snow, how produced, ii. 71 i forai of 


Strata, tcrtiBTJ^^^^H 


ibi crystals, 72 


79 ^^^^H 




Straohey, Ueut^^^H 


indifferBntlfllilnde8,ii.72 


vation of Si^^^^H 


SoUr aystam, i. 3, 4, note 




^^ Smtdaa, U. 11 


Stnrt, Captain, I^^^^H 


^^Mnith magaetsc pote, ita aitnatian, I. 


Sudet«s, the, 1. fl^^H 


^■290 


Sues, nrojacted e^^^^H 


^■^egUQbia. i. 148 


Stilpbur, dimu;.^^^H 




Sumatra, ahuwi^^^^H 




259 ^^^H 


country, i. 234; strnctiirB, 235 






Summa Paz, Bje^^^H 


lMd,ar«iof,6e;p!antsof,ii.l50 


San, hii mm, L^^^M 


Spidera, DUmben of, ii. 242 


at ^^^H 




.Superior, Like. B^^^H 


Springa, thsir origin, i. 364; inler- 


Symoada, LiMl,r^^H 




lion of the Dm^^^H 


hot springs, 367 ; medianiil aptings, 


ii. 454,Mb ^^^H 


ib. i saline epriogs, ih. 
Sqnalla, orclied, ii. 54 


Syren, genua of s^^H 


Syria, ita .oil, i.^^^H 


SqnirfBla, flying, ii. 347 


of the cou^trjv^^H 


Steam power, amouot of, in Great 


the strata, 13^^^^^| 


Britain in 1833, i. 300, noie 


Swampa, a»><<|^^H 


^KSL Eliai, moanl, hc^lght ot; i. 211 




^BBW-rio, paaa of, its height, i. 71 


TABLE-LA8D& ttj^^^^l 


^^^Bteppea of Eaatarn Europe, 1. 118- 


63 ^^^H 


^VlaO; gn»t oitaDt of, llSi di- 


Uounbln^^^H 




height, i. 1411 ^^^H 


1 lao ' ' ' 


Tahiti, i. asQ ^^^1 


St, Lawrence, Titer, ii. 12 


Taang^. AmMf^^H 


,Stone6eld alate, i. 26 


Tap;]^ AD.«ia«^^^H 


Storaia, rotatory, ii. 49 ; waves, 53 


Ualayan. M^^^^H 




Tai^tabai, rolc^^^^H 


i. Cuubnan, ib. ; ii. lower iiituriui, 


Tarlsry, flon ot^^^^H 


(6.; iii, upper Silurian. 17 j le- 


Taurua mounlain^^^H 




Taylor, Mr., le^^^H 




alarm in Cu^^^^H 



^H CIDEX. i)/^^H 


^15 Biq., on the Comitb 


Tomboro, Tolcsnic emptjan 0^ l^^^^| 


».1315, iwrfe 


259 ^^H 


riTcr and Uke, ii. 11 


Tootia Lake^ ii. 6 -^^H 


dtJTstioo tail vuietiea of, il. 


TortoUes, ii. 288 ^^H 




Trade-winda, ii. 41 j^^H 


itepec, istliniu of, i. 196: ii. 


Tiagopao, au Eiut Indian Urd, ii. aO^^H 


W- ■^• 


Trees, growth of, ii. 221 : age of; M^^H 


ntun of the oeeu^ J. 348-3^ ; 




jud of couslaiit toDHntiire, 






Tiionyi, ii. 289 ^^^H 




Tiipe de roche, ii. 141 ^^H 


id tt«s, 359, wis 


Tri^taQ d-Aennha, ishmd, ii. 283 -^^H 


ofihe earth, il. 18;iiieaii 


Triton, ii. 307 ^^H 


lypU™, 25; daily and annniU, 


Troupials, ji. 317 ^^M 


«*); higbert observed, 38 


Triib, lake of, ii. 4 ^^H 


}«, Pe»k of, ii. 50 


Tni, a New Zealimd hiid, il. 327 •^^H 


, Mount, i. 390 


Tnngut, or Chinese Tartary, its gal^^^H 


Ic T-xt, iL 384 


grapbioal position, i. 91 I^^H 


■Tehan, volcanic chain of, L 


Tarkt, ii. 385 ^^H 




Turtles, iL 289 ^^H 




TusCDHj, earthqnakca in, i. 267 ^^^H 


JOT 


Tuasack grass, ii. 214 ^^H 


Dr., on fitoimB, il 52 


TvUight, doratioD cf, ii. 79, note ^^H 


a, St., Island o^ ii. 50 




jrwrtorras, il. 9*iCsiiiBe»ot95 


nLElDOBQ, ii. 65 ^^^H 


«, Lake, ii. 5 


Unau Bloth, the, ii. 331 ^^H 


table-luid of (Oriental Pla- 


United Statei territory, area of, >. 3J^^H 


), it. area and altitndr, i. 82 ; 


Ural Mountains, i. 114-117; uMJ^^H 


>nn and aitnation, 89-109 ; >b 


lUj height, 115; mineral ridii^^H 


h. 91 ; mean height, 230 ; 


ib.-,gtci^,iu ^^H 


of, ii. 145 


nrmidi Lake, 6 ^^H 


influenre of the sun and mooa 




1, i. 329; spring-tide*, ib.-, 


" ViiAJEY of Death," 1. 265 ^^H 


■Mia, ib ; frequency of tides. 






379 ^^H 


ltidB,(t.;heightaofUdeB,ii.; 




itien in, 331; velocity, 16.- 


Van, lake, I. 85 ; ii. 6 -^^H 


i .tream, 333 


Van Diemeii's Land, area of, i. 23T!^^^ 


del Fuego, account of, i. 157, 


tnre, 16. ; flora, il. l86 


1 geology, 191 ; flora, ii. S12 


royal, country of; u. 331, 346 


VaaeasB cardni, a butterfly, 11. 237 


SHuionof,!. 311 




in,uiAnierioanbird, ii. 319 


VariableB, the, ii. 41 


a, lake of, 1. 163; area aod 


VegelatloD, mode of. ii. Ill ; eflccti 


ht, ii. 15 




a. 274 


Veragua, Ciirdilkra of, lU height, i. 


L^antloa of, i. 230 


IM ^^^ 



476 



PHYSICAL 6E0GRAPHT. 



Vemeuil, M. de, i. 104, note 

Vennejo river, ii. 206 

Tictoria Land, i. 288-290 ; ice cliffs, 

, 288, 290 ; mountains, 290 ; its ap- 
pearance described, 288-290 

Vicuna, ii. 363; its naturalization, 
364 

Villarica, volcano of, i. 186, note 

Ville, M. de, ii. 18, note; 117, note 

Vipers, ii. 280 

Vultures, European, ii. 302 ; Ameri- 
can, 314 

Volcanic eruptions, frequency of, i. 
264 

islands, i. 256-260 

Volcanos, einiptions of, i. 14 ; active 
volcanos, 262-267 

Wales, earthquakes in, i. 266 ; coal- 
field, 314 

Wapiti deer, ii. 357 

Water as a substitute for coal, i. 315, 
note 

Waves, causes of, i. 334 ; height, 335 ; 
ground-swell, 336 ; billows, ib. ; 
surf, 337 ; force of waves, ib. 

Wealden clay, i. 27 

Weddell, Dr. (see Introduction), i. 
187; on cinchona, ii. 203; on 
breed of alpaca and vicuna, 366 

Werner, law of parallelism of mine- 
ral veins, i. 59 

Western Asia, its table -lands and 
mountains, i. 82-87 



West Indian Islands, i. 199-202; 
Lesser Antilles (group), 199; 
Greater Antilles, 200-202 ; Baha- 
mas, 202 ; structure, 203, 204 

Whales, ii. 267 

Wheat, varieties and cultivation, ii. 
219 

Whirlwinds, ii. 55 

Winds, theory of, ii. 40 ; trade, 41 

Winnipeg Lake, ii. 13 

Wombat, ii. 369 

Wrangel, Admiral, on the climate of 
Siberia, i. 121, 122 ; his attempt to ' 
reach the North Pole, 122, note 

Writing, most ancient forms o^ ii. 
430, note 

Wuler, lake of, ii. 8 

Xaratos Lake, ii. 14 

Yablonnoi Ehrebet, i. 102 

mountains, ii. 107 

Yakutsk, **the coldest town on the 

earth,*' i. 123 ; ii. 31 
Ybera, swamp, its area, i. 180 
Yenessei, flora of, ii. 145 

Zambeze, lake, Afi-ica, ii. 10 
Zealand, New, its mountains, i. 242 ; 
coast, ib. ; general character, 243 
Zebra, ii. 352 
Zones, their breadth, i. 7 
Zungary, or Mongolia, i. 91, 108 
Zurrah, lake, ii. 6 
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